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Section 1

Executive Summary

Solid waste management (SWM) is one of the most visble services provided by loca
governments. In particular, ineffectual solid waste collection can lead to eadly observable
conditions such as extendgve litter and random accumulations of solid waste dong
roadways, in drainage channds and on vacant land. In Manado, solid waste problems lave
been attributed to a number of factorsincluding:

Low public awareness and discipline,
Insufficient trangport vehicles for effective collection,
A lack of appropriate technology in its collection system,

A WD PR

Insufficient or improperly collected fees to sugtain an effective program, and
5. No law enforcement that prevents littering or indiscriminate dumping of solid waste.

The City of Manado has an added interest in its solid waste problems since the perception of
dirty streets or the presence of solid waste a the Bunaken Nationa Marine Park can have a
maor impact on tourism. Manado is seeking to correct its solid waste management
problems a a time when it has decentrdized its solid waste collection program to the
kecamatan that make up the city. Through a decison by the Mayor, the solid waste
collection sarvice is no provided primarily by the kecamatan through trucks and personnd
delegated to them for that purpose.

With a population of about 420,000 people, Manado generates about 1,149 cubic meters per
day of resdentid solid wade. Solid waste is dso generated from commercid and
ingtitutional sources. To a lesser degree, a smdl quantity of solid waste is generated from
the limited number of industrid sources in Manado. Only about 60% of the resdentid solid
wadte is actudly collected and transported to the City’s Sumompo disposa area.

As is the case in many cities throughout the world, the solid wadte collection system in
Manado consists of a primary and secondary process. In the primary process, solid waste
generators bring their waste to communa collection points (TPS or containers) where it is
deposited. In some locations in the city, primary collection is accomplished through door-
to-door collection provided by village adminigtration or private micro-enterprises. The
secondary collection process provides trangportation of the solid waste from the communa
collection points to the disposd dte. This is accomplished primarily by each kecamatan
with the trucks and personnel. Some secondary collection is accomplished by the City's
solid waste agency through the deployment of containers in the downtown area of the City.
In addition, a Chinese association (Tionghoa) provides collection in seven of the city’s eght
kecamatan as a public service.

Locd regulations that govern solid waste management (SWM) in Manado provide a basis
for user fees that must be paid for SWM services. User fees charged for SWM services are
based on the type of housng or enterprise (office, etc.) from which the solid waste is
generated. Solid waste fees are currently collected through dectricity bills. Typicdly, the
fees collected are consderably lessthat the cost of providing the services.
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Deficiencies that exist in the current collection system in Manado include the fallowing:
Technical/Oper ational Deficiencies
1. Improper TPS design and configuration

2. Excesdve digance to TPS or contangs for resdentid and smdl scde commercia
generators

TPS locations on or adjoining drainage structures
Insufficient collection equipment and personne

Lack of collection routing standardization and efficiency
Inability to collect solid waste in the densely populated areas

© 0 >~ w

Economic/Financial Deficiencies
1. Inadequate leve of service funding

2. Budgetary process not tied to performance
3. Insufficient revenues and cost recovery
4. Insufficient financia resources for collection program expanson or for new equipment

and technology
L egal/Institutional Deficiencies
1. Lack of planning
2. Lack of coordination between dl partiesinvolved in svm
3. Lack of enforcement
4. Inadequate public awareness

Greeter detail on the cause of each of these deficiencies is presented in the report. There are
a number of overd|l drategies that have been used to overcome the above deficiencies. To
develop an effective strategy, anumber of recommendations have been made b address the
above issues and to improve solid waste collection in the future. These are presented in the
table shown on the following page. As shown the recommendations are amed at dl of the
parties responsible for dements of the overdl solid waste collection program in Manado.

The project defined in this report intends to provide a strong dement through use of the
“Ledtari” process developed as a result of the Naturd Resources Management (NRM)
project in Manado. This multimedia public information gpproach will provide information
to the resdents of Manado through a variety of media including newspaper, televison, eic.
In addition, the project will help to build the technicd capecity of the various participants,
paticulaly kecamatan and kedurahan officids  This will be accomplished through
development of a primer on collection and service assessment. Filot projects to demongtrate
key recommended procedures and workshops to explain the bass for recommended
approaches will aso be devel oped.
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SOLID WASTE COLLECTION IMPROVEMENT STRATEGIES

PARTICIPANT OBJECTIVE STRATEGY
Desired Result How To Accomplish Desired Result
v Eliminate illegal dumping and litter v Accept and be subject to greater enforcement
So | | d Waste ¥ Use TPS/containers in the correct manner ¥ Increase public awareness of the consequences of SWM issue
v Participate in regular neighborhood cleanups v Accept increased fees linked to better service
Generator v Pay reasonable fees for service v Adopt reasonable standards for the manner in which their solid waste is stored packaged and
transported to collection points
v Participate in City, Kecamatan and Kelurahan sponsored SWM programs
v Participate in regularly scheduled clean -up programs
Desired Result How To Accomplish Desired Result
v Greater control of solid waste conditions in v Accept responsibility for primary collection in the kelurahan and lingkungan
their jurisdictions v Increase knowledge and capacity to evaluate SWM issues
Kel u rah an/ v Implementation of door to door collection v Perform needs analysis of their districts and subdistricts
A v Clean-up of drainage channels and v Establish cost effective and sustainable door to door collection for their districts
|_ | ng kU n g an courses v Recommend and implement new collection points in conjunction with kecamatan
v Develop special programs for areas with special problems such as densely populated poor areas or
riverfront areas
v Sponsor (along with Kecamatans ) annual clean -up of district and drainage structures
v Implement recycling and compost programs
Desired Result. How To Accomplish Desired Result
v Greater coordination with Kelurahan and v Increase capacity to evaluate SWM collection issues
BPK v Develop 5 year plan for collection system improvments in conjunction with BPK
v Increased collection efficiency v Perform needs analysis for their collection program in conjunction with Kelurahan level needs analysis
v Clean-up of drainage channels and v Establish full cost operating budget for solid waste collection function under their jurisdiction
Kecam atan courses v Support KeI‘urahan special programs for areas with special problems such as densely populated poor
areas and riverfront areas
v Sponsor and support (along with Kelurahans ) annual clean -up of district including drainage structures
v Perform service needs assessments in coordination with each kelurahan
v Assist the kelurahans in performing needs assessment for their subdistricts
v Increase number of TPS fcontainers locations and collection equipment to service them
v

Evaluate and implement just-in-time or block collection

Municipality

Desired Result

v Greater coordination with Kecamatan

¥ Improved infrastructure planning

v Development of common performance
standard throughout City

How To Accomplish Desired Result

v Revise and update 5 year plan to action mode

v Develop reasonable and sustainable level of SWM performance by Kecamatans

v Monitor and report SWM performance by participants on regular basis

v Assist the kecamatan in providing technical assistance to their kelurahans

v Establish full cost operating budget for solid waste function under their jurisdiction

v Implement reasonable cost recovery programs

v Support special programs for areas with special problems such as densely populated poor areas and
riverfront areas

Sponsor and support (along with Kecamatan and Kelurahans ) annual clean-up of district including
drainage structures

Support and push for greater enforcement of existing laws and regulations

Develop and implement ongoing public awareness programs relative to solid waste management
Provide support for recycling and compost programs

Construct transfer depots that may serve more than one Kecamatan

Locate and implement new TPA on opposite sides of City

Provide technical assistance and coordination to kecamatan for local needs assessments and capacity
building

<
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Section 2

Introduction

Solid waste management (SWM) is one of the most visble services provided by loca
governments. In paticular, ineffectud solid waste collection can lead to easly observable
conditions such as extengve litter and random accumulaions of solid waste dong
roadways, in drainage channgs and on vacant land. In addition to the generd public
sentiment  that there is “garbage in the dreets’, it can dso lead to fedings that collection
savices ae not worth paying for or tha increased charges should not be paliticaly
supported because of poor levels of service derived from current payments. Often, solid
waste problems are not caused by a lack of concern about the issue but may be due to alack
of resources and capacity (technicad and financid) to keep up with the quantity of solid
waste generated from resdentid, commercid and indudtria sources. The Mayor of Manado
has publidy acknowledged that the City's solid waste management program has a number
of problemsinduding:

1. Low public awareness and discipline,

Insufficient transport vehicles for effective collection,

A lack of appropriate technology in its collection system,

Insufficient or improperly collected fees to sustain an effective program, and

o~ WD

No law enforcement that prevents littering or indiscriminate dumping of solid waste,

These are the root causes for most solid waste problems experienced in any city across the
world. Public offidds in cities such as Manado are searching for the means to increase and
subsequently maintain the efficdency of ther solid waste management programs to diminate
(or, at least, mnmize) therr solid waste problems. This usudly requires that each of the
above deficiencies be addressed in an effective and sustainable manner.

The City of Manado faces another important condderation in assessng its solid waste
problems. Slid waste reaching Manado Bay (shown in Picture 2.1 on page 9) can affect the
view and experience of vigtors who come b Manado to enjoy its naturd environment and
. resources. The region's most im-

Bunaker Clean-up Project portant tourist draw (the Bunaken
A cleanrup project was undertaken in the vicinity of | Nationd Marine Pak) can be
the Bunaken National Marine Park in October 2003. | gffected by solid waste that
About 4.4 tonnes of solid waste were collected as a reaches Manado Bay to a p0|nt
result of the clean up effort. Some of this materid is | where the region's tourism econ
shown in Picture 2.2 on Page 9. While some of this | omy may be threatened. Due to
materid mw have been direct litter from dive natura currents within  the bay’
operations and from boas traveling between Bun- | gjid waste components (such as
aken and Manado, a significant portion of it m&y | plagtic containers and bags, etc.)
have dso originated from the City of Manado & & | can eventudly meke their way to
result of the existing problems with the city's solic | e viginity of the maine park
weste collection programs. thereby  tanting its  naturd
pristine condition.

In addition to the above, Manado’'s solid waste collection service is in a gate of trandgtion.
In 2001, the Mayor of Manado decentrdized a portion of the City’s municipa program by
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placing primary respongbility for solid waste collection and transport from temporary
sorage locations (TPS) and other collection points on the 9 kecamatan that make up the
City govenmentd didrict dructure. Through this decentrdization, equipment and
personnd were transferred to the jurisdiction of each kecamatan through which they are to
provide collection and transport of municipd solid waste (MSW) generated within their
digricts. This process, adong with the overdl naiond decentrdization of many public
sarvices and responghilities to the locd leve, has resulted in a new vantage point by which
solid waste management issues in Manado must be addressed.

This report is intended to contribute to the improvement of solid waste management and
paticularly collection services in Manado. This will be accomplished by increesng the
knowledge of the manner in which improvements can be made within the context of the
exiging economic, planning and development condraints that exist in Manado.

2.1 Project Goals and Objectives

The primary god of this project is to improve and expand solid waste collection within the
City of Manado. While proper solid waste digposd is dso an issue in the City and there are
a number of ggnificant environmenta and hedlth issues associated with current disposal
locations and practices, it is not the primary focus of this project and report. The physcd
characterigtics (location and operating conditions) of the exiding disposd dtes (TPA) are
incorporated into the parameters of this report only to the extent that they affect the
efficiency of solid waste collection The key objectives of this project attempt to:

1. Ddine the <specfic inditutiond/legd, technicd/operationd and economic/financid
issues and condraints that must be addressed to achieve solid waste collection
improvement and areasonable, sustainable leve of sarvice.

2. AsSg in the caegorization and quantification of the technicd (equipment and
personnel) resources required to achieve and sustain a desired leve of collection service.

3. Ddine ways in which exising resources and programs can be better utilized to increase
the level and efficiency of service without Sgnificant additiona cost.

4. Increase the knowledge of the people responsble for solid waste collection a the
vaious leves of government particularly those at the kecamatan and kelurahan district
level who have just recently inherited this responsibility.

5. Enhance the manner in which solid waste management planning and adminigtration can
be accomplished a the City, kecamatan and kelurahan and lingkungan levels of
government and administration

6. Help to define a role tha community based organizations (CBOs) can have in an
effective integrated solid waste management program.

Fundamenta to the above objectives is the need to keep al solid waste generated within the
City within a controlled process from its source (resdentia, commercid, eic.) generaion
to find disposd. This means that, to the degree possble, solid waste should remain under
the control of the various parties involved in its management from its point of generation
until final placement in the disposa area or until diverson from the SWM program through
recycling or compos initiagives An effective SWM progran must place the burden of
respongbility on each paticipating party who, & a minimum, incdude 1) the generators
who create the waste in the first place and mus carry their solid waste to a TPS location or
st it out for door to door collectors, 2) public or private sector collectors who may pick up
the waste door to door and transport it to a TPS or container location, and 3) the kecamatans
or Manado’s solid waste management agency (Badan Pengelola Kebersihan Kota Manado

5
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or BPK) personnd who ae responsble for picking up the solid wagste from various
collection points and transporting it to the disposa dtes. The responsible parties are shown
in the Control Matrix Schematic in Figure 2.1. This schematic dso presents the generd
classfication of collection services as dther primay or secondary collection This
classfication is used throughout this report in defining the level of services required. This
categorization of the overal collection process is warranted since the responshbility for each
sarvice caegory will, more than likdy, rest with different groups or agencies. The Control
Matrix schemaic dso emphasizes the importance of the point where solid waste goes from

Figure 2.1
RESIDENTIAL SOLID WASTE CONTROL MATRIX

SECONDARY COLLECTION PRIMARY COLLECTION
() A . .
1% Kelurahan/L|r_19kungan o —I Kecamatan TPS Collection and )
S Sponsored or Private Door to £ e — =
: = T
% 9 Door Collection Programs £ 8 _| £ g
s g ox of=
22 °g .
g 8 Direct Transport to TPS by Generator o 3 BPK Container Collection and o 3
‘0 %] _l Transport Program %)
(o] (o)
& = =

Residential generator has control of their solid waste until direct placement at TPS or
transferring of the waste to door to door collector

door collection until direct placement at TPS or in a container.

I:I Kelurahan/Lingkungan staff or contractor has control of material from point of door to

I:I Kecamatan has control of material from time that they pick it up at the TPS to the time
that it is delivered to the TPA

I:I BPK has control of material from time that they pick it up in one of their containers to the
time that it is delivered to the TPA. BPK also control disposal at TPA.

the primary to the secondary sysem. This design of this interface is very important in
the success of the SWM program.

Solid wagte that ends up in drainage structures (as shown in Picture 23 on Page 9) or as
waste piles on vacant land or dong roadways exigts in those locations because it has fdlen
out of the control of the collection program participants. This project attempts to minimize
the solid wagte that fdls out of the control of the forma collection program (through both
its primary and secondary collection processes) by increesng the voluntay or forced
effectiveness of each participant in the SWM program.

Eventud increased enforcement of reasonable laws and regulaions preverting littering or
illegd dumping must also be part of the overdl SWM dgrategy if improved conditions are to
be fuly redized. This will hep to assure tha dl waste generators live up to ther
reponshility in managing ther own waste materids until it enters the formd solid waste
management program.

In addition, reective efforts such as the physcd cleanrup of drainage channds and illegd
solid waste accumulaions (or regularly scheduled programs such as the aforementioned
Bunaken cleantup project) should be an ongoing pat of the City's overdl solid waste
management program. If successful, a proactive improvement of solid waste collection
efficency a 4dl levds (generator, kelurahan, kecamatan, City, etc) should help to
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eventudly minimize the need for regular clean-up efforts in the future While the ided
dtuation would be to have such an efficient program that there would never be a need for
periodic cleartup, the redity is that such programs will, more than likely, be pat of the

ovedl management of the City's
experience throughout the world.

ewvironment in the future This is condgent with

2.2 Existing Solid Waste Management Problems In Manado

The genera causes of solid waste problems in Manado and the presence of solid waste in

Manado Bay are shown in the Cause and Effect Diagram presented in Figure 2.2.

City/Kecamatin primary

collection programs

Generator /Kelurahan
collection programs

Lack of technical and
economic resources

Inefficient operations

Lack of coordination at all
Levels of government Lack of knowledge
Recentresponsibility

transition

Problems in market

Lack of regular and commercial areas
Lack of technical and clean-up programs
economic resources . Problem areas in
Technical design of TPS dense poorer housing

Distances to TPS

SOLID WASTE
IN MANADO BAY

\ 4

Lack of enforcement
throughout city

Heavy rains at times

Lack of regular

clean-up programs Lack of regular clean-up effort

Direct litter from dive operations
and island villages
Relationship of TPS locations

No direct responsibility " d
and storm drains

Storm drainage
infrastructure

Litter beyond reach
of street cleaning and collection

Figure 2.2

SWM Cause and Effect Summary

Many of the causes shown in the diagram ae due to the generd ineffectiveness of the
current solid waste collection program in Manado. This ineffectiveness is influenced by a
number of factors, induding:

1

Inefficient, labor-intensive solid waste collection that only collects about 60% of the
solid waste generated in the region.

Insufficient and poorly designed or located TPS which serve as the interface between
the primary and secondary collection processes. (Because of the distance that many
generators must carry their solid waste to reach a TPS, many opt to smply drop ther
s0lid waste a roadsde. These locations then become informa collection points that
must be addressed by the kecamatan collection daff thereby affecting the overdl
efficiency of their collection effort.)

A genad lack of enforcement of rules and regulations governing littering and the
indiscriminate dumping of solid waste such as that shown in Picture 2.4 on page 9).

Difficulties in collecting solid waste from densdy populated housing areas
inaccessble to collection vehides. (There are a number of informa settlements aong
the banks of the rivers flowing through the city thet are not adequately served by a
formd collection program. As a result, acommon practice for resdents in these aress is
to amply dump their solid wagte into the rivers or discard it dong the riverbanks. Solid
waste deposited dong the riverbanks is periodicdly “flushed” to the Bay during the wet
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Season or during any dgnificant dorm event thereby potentidly serving as a mgor
contributor to the solid waste in the water off the Manado shore.)

5. The country’s recent economic criss where less money is now avalable to
munidpelities to provide basic services including solid waste management.

6. Rapid government decentralization which has made it more difficult for locd
governments to provide fundamenta public services that must dl compete for limited
financia resources.

7. Increasing population and urbanization leading to an increesing amount of solid
waste generation a a time when the funds avalable to provide municipa services are
not keeping pace or even decreasing.

8. A rapid influx of refugees that generate solid waste especidly into aress of the city that
are not adequately served by the City’s formd solid waste management programs.

9. Difficulties in increasing or collecting fees associated with solid waste management
because of the perception by the public of the poor levd of service currently provided or
that basic local services such as door to door collection a the Kelurahan level should be
covered by the fees that they already pay.

2.3 Potential Effect On Tourism Industry

Solid waste callection problems can have a dgnificant effect on the tourism industry and
dive operators in the region This is especidly the case in Manado where people from al
over the world have traveled to Manado to experience its dive centers and the natura beauty
of the Bunaken Nationa Marine Park. Success in tourism is often based on al aspects of a
tourist’s experience in the area and on their descriptions of that experience to other’s
consdering travel to Manado.

In recent years, it has been reported that many tourists coming to Manado have expressed
dismay about the presence of solid waste in Manado Bay especidly in the vidnity of the
Marine Park. These conditions may lead to a choice not to return to the region in the future
or to pass dong ther impresson of conditions to others who nay then choose not to come
to Manado. Forms of electronic communication such as travd internet Stes provide the
means by which people can make their views known of a particular travel destination to an
extensve number of people. As a result, increasng awareness of the solid waste problems
in Manado can have a devadtating effect on the locd economy as a result of a loss of money
in dl tourism and travel sectors (dive centers, transport, lodging, restaurants, shops, etc.).
This provides a direct economic basis for seeking to improve SWM in Manado and may
serve as cadys for incressing revenues for a better leve of service It may aso provide a
bass by which to seek assgance from Manado's busness community in helping to fund
Specid programs such as annual clean-up programs.
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Section 3

Background

3.1 Demographics and Locale

The Manado region is generdly hilly and mountainous with a narrow coastd plain fronting
the Sulawes Sea The region as a whole is volcanic in origin with the extinct Klabat
volcano its most important landmark. As a result, water caichments aress within the City are
relatively steep and short and the region is generdly prone b flooding in the rainy season
which normdly occurs from November to March. There are five rivers flowing through the
City namdy the Tondano River, Mddayang River, Saio River, Balang River and
WusalPaniki River. The generd physicd characteristics of Manado have a sgnificant effect
on the amount of solid waste tha may reach Manado Bay in that solid waste materid
accumulated in drainage channels or in flood prone areas can be washed into the bay due to
the high veocity of water that can flow through the steep drainage channels and courses
during rain events.

Manado, with a population of about 420,000 people and aland area of about 2,922 kn¥ is,
by Indonesian standards, classfied as a amdl dty. Like many of Indonesas municipdities,
however, it is growing fager than the city’s infrastructure can keep pace with. The average
population growth rate for the last 10 yearsis about 3 %.

Bunaken Nationd Marine Pak lies patly within the City of Manado and patly in
Kabupaten Minahasa. Bunaken Idand and Manado Tua Iland are wthin the dty limits and
are pat of one of Manado's “urban” kecamatan (Kecamatan Bunaken). Bunaken Idand has
3,417 permanent resdents on an idand of 704 ha while neighboring Manado Tua Idand has
a population of 2,698 permanent resdents on an aea of 1,040 ha These populdion levels
do nat include the influx of tourigts that stay mainly on Bunaken Idand in home dtays.

Manado is not a dgnificant commercid or industrid center for the region Its harbor, which
is amdl, slted up long ago for deep draft vessds. (North Sulawes’s main port is in the
gndler city of Bitung which is located 54 kilometers

— from Manado on the eastern part of the peninsula.)
Kotamadya Municipality or District HOWE\/G’, Manajo |S the prov'nud Ca)ltd a\d the
center for adminidrative, educationa, culturd and

savice indudries (especidly the important tourist
Subistrct industry centered on Bunaken). It is dso the man
market for rurd North Sulawes. Because of this
| Manado is economicaly important to the region

Kecamatan

Village or Neighborhood of

—Keluahen about 2000 families Manado is subdivided into a number of smaler
| adminidrative units or digtricts. Below the municipd
_ s megnomooaoron | |EVEL, Various subdivisons exist that ae generdly
S %0 families determined by populaion. The hierarchal Structure of
| these smdler adminigretive units is sown in Fgure
3.1. Each of these adminigrative levels has or should

Family Basic Unit . . y
have an important role in Manado's SWM program.
Figure 31 Additiond information concerning each adminidrat-
City of Manado Administrative Structure ive |e/d Of gova.nmce md ther rOle in g)Ild Wae

management is shown below:
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Kotamadya: The City of Manado, through its solid waste management agency (Badan
Pengelola Kebersihan Kota Manado or BPK), currently operates a part of the collection
sysem in the City through the placement and use of roll-off type containers placed in
vaious locations within the City paticularly in the downtown commercid didrict. BPK
is dso responsble for the operation of the City's disposa stes. In 2000, the Mayor of
Manado, through the Mayor's Decree #136, implemented a plan to decentralize the
management of solid waste collection from the BPK to the nine kecamatan and to the
kdlurahan levd of government. In a subsequent decree, the Mayor gave BPK the
respongbility to plan and monitor peformance of various SWM processes including
those that were divested to the kecamatans.

Kecamatan: This levd of govenment (with a government-gppointed head) is the
principa subdidtrict of the City. Based on

the aforementioned Mayor's decree, the Table 3.1
kecanaan levd of government is now _ Kecamatan Demographics ,
responsible for coordination of the primary [Noj Kecamatanf Y4MBETON| poputatign| o2
SWM carried out a the kdurahan leve and 1 Ma'aﬁvang 9 54544 | 1,721
: 2 |Singki 9 46,865 389
for_ secondary colledlo_n m_d _transport of I3 Twanca S 58367 ™
solid wade from thar didricts to the |4 |wenamg 12 41,536 280
disposal dStes. Basc demographic for each |5 fSario 7 26,649 145
. : 6 |Tuminting 10 49,648 489
kecamatan is shown_ in _Table 31 The 7 Tuapandes m 29500 | 5.927
locations and configurationrs of each [ g |tikaa 12 70,867 | 1,681
kecamatan are shown in Figure 32 on the | 9 |Bunakeh 8 21,712 | 5,125
. g .. Total 87 419,688 14,143
folowing page. In addition, individud |‘Noer——

demo- i i 1 Population based on data from each kecamatan
graphlc and SWM prOfIIeS for each 2 Includes Senggol marketplace

of the 9 kecamatan are prmaj in Annex 3 4 Bunaken kelurahan on Bunaken Island and 4 in Manado City
B.

Kelurahan: This is the adminidrative leve where, under the mayor's decentrdization
program, LPMs (community councils) will teke over some of the responghility for solid
wage cdllection within their individud districts. The number of kdurahan in eech of
Manado's kecamatan is shown in Table 3.1. Variation in the physica and demographic
characterigics of the different didtricts (road access, topography, distance to TPS and
TPA locdtions, housng dengty, levd of income, etc.) affect the manner in which solid
waste is collected in each kelurahan.

Lingkungan: Each kdurahan is subdivided into smdler units In Manado, these smdler
units ae cdled Lingkungan and ae smilar in function and dructure to the Rukun
Waga (RW) as they ae idettified in other pats of Indonesa. Each of these
adminigrative units covers about 300 families,

Household: This is the badc paticipatory levd in the current SWM program.
Individua households are the generators of most of the MSW in Manado and, in the
present system, are responsible for its transport to the TPS consolidation locations.

Each of the above is important to the proper management of solid waste in Manado. It is
aso anticipated that they should dso have a mgor role in the future. As a result, any
drategic plan designed to improve SWM in Manado must address specific issues that are
rdlevant to or the responghility of each participant induding, in paticular, solid waste
generators.

In addition to the above, community-based organizations (CBOs) and NGOs may aso have
a rdevant future role in Manado's SWM program. Hidoricdly, CBOs such as

11
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neighborhood committees, women's groups, youth groups, religious organizations, and
political groups have participated in solid waste management programs. NGOs have served
as fadllitators and advocates of SWM initiatives and have provided vauable inputs such as
information, technicad advice, finances, equipment and facilities in sypport of localy based
programs.

3.2 Recent Solid Waste Initiatives and Projects in Manado

There have been recent solid waste management initiatives that provide background
concerning existing SWM practices in Manado as well asthe City’s vison for the future.

1. The Capacity Building in Urban Infrastructure Management Project — This project,
sponsored by the Asan Devdopment Bank, included a pilot area program eement
amed a solid waste management in Manado. This program provided an andyss of the
curent level of SWM after decentrdization of the basc collection process to the
Kecamatan and smdler didtrict level of government in the City.

2. The BPK Strategic 5 Year Plan - In 2000, the City of Manado through the BPK
formulated a Strategic Plan as a basc reference for development of its solid waste
management program over a5 year period from 2000 to 2005.

Effects of Decentralization on Public Services Including Solid
Waste Collection

Indonesias decentraization process has led to the transfer of
implementation, operaions and mantenance functions from the nationd
government to lower, more locd levels of government. The process of
devolution of authorities and respongbilities for governance began with
the passage of two basc laws in 1999 (U.U. #22 on the trandfer of
authorities to regions and U.U. #25 on fiscd decentrdization). These laws
were passed as a result of a push toward political reform. Because of
political pressures, the decentraization legidation provided for a very shor
(@bout 18 months) period of preparation and legd/regulatory trangtior
before full decentrdization would take place on January 1, 2001. Because
of this short time span, there were difficulties in bringing regiond anc
locd governments (which had little or no previous experience with their
own governance and resource management) up to speed in terms of
management cgpacity, fisca responghility, legd and regulatory reforms
and the evolution of basc planning abilities Compounding this shor
trangtion period was the fact tha it was occurring during a time of
politicd and economic criss throughout the country in which loca tax
revenues and foregn/domestic investment were sgnificantly reduced. As &
result, the immediate impact of rgpid decentraization has, among other
things crested a generd deterioration in many public services including
solid waste management.

12
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3.3 Solid Waste Generation In Manado

There ae diffeent types of solid waste generated in Manado including solid wadte
generated from residentid, commercid, inditutiond and industrid sources. Each of these
solid waste forms must be managed effectively. The relaive amounts of each type of waste
generated in Manado depend on a number of factors such as population, the levd of
indudridization, etc. The physca characteristics of these waste forms are a function of the
processes that are involved in their generation. The following generdly characterizes each
waste stream in Manado.

Residential Solid Waste — The quantity of resdentid solid waste is usually a function of
the number of people and households generating the waste. Factors such as family income
and location (rurd versus urban) dso have an effect on the unit amount and components of
solid waste generated by people tha live in Manado. Manado has a population of about
420,000 people that reside in about 81,892 households. (This yields an average household
sze of about 5.1 people.) Manado's population is growing a a rate of about 3% per year
based on data for the last ten years. In recent years, population growth has dso induded an
influx of about 11,000 people who migrated from Mauku to Manado since the end of 1999
because of politicd unrest. The surrounding Kabupaten Minahasa had a population of
249,886 in an aea of 79,876 sguare kilometers. However, much of the solid waste
generated by people living outsde of the urban areas of Manado is managed on ste through
direct buria or burning.

It is edtimated that the resdentid solid waste generated in Manado is about 1,149 cubic
meters per day. Table 3.2 presents the edtimated amount of solid waste generated in each
kecamaian dong with an edimae of the amount of solid wade actudly collected by
kecamatan personnd. The assessment of the actud quantity of solid waste collected is based
on an andyss of collection records from each kecamatan and the BPK. In addition to the

Table 3.2
Solid Waste Generation/Collection Data
Kecamatan Waste ?enerated Waste 3Collected 9% Collected Collgction Tri-ps to TPA
(m°/day) (m”/day) Points (times/day)
Malalayang 136 80 59% 50 8
Singkil 117 32 27% 28 4
Wanea 146 64 44% 44 6
Wenang 204 162 80% 120 15
Sario 67 64 96% 37 6
Tuminting 124 45 36% 33 6
Mapanget 124 16 13% 28 2
Tikala 177 62 35% 35 7
Bunaken 54 13 24% 22 2
BP Kebersihan 112 18 16
Tionghua 44 6
Total | 1149 [ 694 | 60% [ 415 [ 78

kecamatan collection programs, BPK provides some collection services through the
deployment and management of a container-based sysem generdly serving the downtown
aea of the City. It is edimated that BPK collects about 112 cubic meters per day that
originate from various sections of Kecamatan Winang and Sario. A Chinese Association
(Tionghoa) dso provides some solid waste collection in seven of Manado's kecamatan.
They utilize two trucks that each collects about 22 cubic meters of solid waste per day.
Based on the collection coverage shown in Table 3.2, the overdl collection rate in the city is
about 60% with the highest collection rates in the downtown didricts such as Kecamatan
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Wenang (80%) and Kecamatan Sario (96%). As expected, the lowest collection rates occur
in the larger outlying didtricts such as Kecamatan Mapanget (13%) and Kecamatan Bunaken
(24%) which have extensve rura aress not serviced by a forma collection program. In the
rural aress of the city, onste digposal through buria or burning is a common practice.

The totd resdentid solid waste stream is anticipated to increese in voume a a rate
consgent of future increases in population. Projected population in Manado in 2025 is over
800,000 people if the current annua growth rate of 3% is maintained. Failure to improve or
expand the solid waste management programs in the City now could lead to a greater
amount of litter and illegd dumping in the future as the quantity of resdentid solid waste to
be managed grows. (This growth impact can be somewhat mitigated through the
devdlopment of recycding and compogsing programs that can help to divet wade
components from the quantity to be collected.)

Commercial Solid Waste - Commercid solid waste collection is aso problemétic in
Manado since businesses span a wide spectrum from smadl food ddls and kiosks to large
busnesses such as hotds and shopping centers. For the most part, Manado’'s commercid
solid waste is handled in the following manner:

Large businesses such as shopping centers and hotels generdly provide their own means
for trandferring their solid waste to the disposd locations. For example, mgor shopping
centers in Manado such as Coco Gran Puri (3 cubic meters per day), Matahari (2 cubic
meters per day) and Bahu Mal (10 cubic meters per day) manage their own waste
streams and transport their solid waste to the TPA with their own staff and equipment.
The new mgor development projects dong Manado's waterfront will creste a
ggnificant amount of new commercid space in Manado. This will, more than likely,
increase the amount of commercid solid waste generated in the city.

Forma market areas in Manado (shown in Table 3.3) are managed by PD Pasar, the
munidpal  agency responsble for market infradructure in Manado. This agency
provides containers for solid waste generated a the markets. On a regular basis, PD
Pasar transports the waste placed in the containers to the TPA usng its own am rall
truck. The agency picks up containers from the Pinasungkulan and Orde Baru markets
on one collection route and that from the remaining three markets on another. While it is
edimated that about 206 cubic meters per day is generated in the market areas, only
about 65% of it is accounted for through the FD Pasar collection program. The Senggol
market within Kecamatan Wenang is serviced by BPK and comprises a portion of the
waste shown for that kecamatan in Table 3.2.

Table 3.3
PD Pasar Markets
Waste Waste Collection Trips to
Market Generated | Collected |% Collected Points TPA
3 8 .
(m /day) (m“/day) (times/day)
Pinasungkulan 61 44 72% 3
Bersehati 49 37 76% 5
Orde Baru 54 26 48% 2
Tuminting 21 12 57% 1
Bahu 21 14 67% 1
Total 206 133 65% 4 8

Smal commercid waste generators place their solid waste & nearby TPS or smply pile
it near ther busnesses. The evaudion team bdieves that smdl commercid operators
collectivdly may generate a Sgnificant portion of the uncollected wastes in the City that
reaches Manado Bay. This maerid indudes a large proportion of plagtic bottles and
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bags which are very mobile and may be an important source of the solid waste that
reaching the bay.

Industrial Solid Waste — The City of Manado does not have adgnificant indudrid base.
There are no mgor indudries that generate indudrid solid waste. There are currently 22
entities that are charged annudly through the Retribus program in its indudtrid category.
The companies, shown in Table 34, that are classfied in the industrid category include a
number of businesses that are clearly not indudrid facilities. As shown in Table 3.4, hotels
are dso included as wdll as storehouses that would not generate production waste.

Table 3.4
Companies Categorized as Industry in Manado Retribusi Program in 2002

No. Type of Business Address Fee (Rp.) Classification
1._|Hotel Santika" Kel. Tongkaina 1,800,000 large industry

2. |Madu Rasa Wine Factory Kel. Wawonasa 1,200,000 small industry

3. CV.2 Berkah Rejeki Kel. Islam 1,200,000 small industry

4. |CV. Anugrah Genteng Kel. Paal IV 1,200,000 small industry

5. _|CV. Central Bukit Maria Kel. Singkil | 1.200.000 small industry

6. |Jaya Bread maker Kel. Pinaesaan 1,200,000 small industry

7. |New Queen Ho'[el1 Kel. Wanea Utara 1,200,000 small industry

8. _|Minahasa Ice factory Kel. Pinaesaan 1,200,000 small industry

9. |Wine factory JI. S. Parman 1.200.000 small industry
10. |Usaha Baru Plastic Factory Kel. Singkil 1,200,000 small industry
11. |Sumber Wine Factory Kel. Ranotana 1.200.000 small industry
12. |PT. Garuda Pertiwi storehouse Kel. Islam 1,200,000 small industry
13. |Kebesaran Wine factory Kel. Maasing 1.500.000 medium industry
14. |CV. Alim Usaha Rejeki storehouse |Kel. Lawangirung 1,200,000 small industry
15. |Serasa Wine Factory Kel. Tuminting 1,200,000 small industry
16. |PT. Manquni Garden/Hotel sahid_|Kel. Teling Atas 1,800,000 large industry
17._|Gran Puri Hotel' Kel. Ranotana 1,800,000 large industry
18. |PT. Setia Trijaya Kel. Kombos Timur 1,800,000 large industry
19. |TO. Sidodadi Motor storehouse Kel. Tuminting 1.800.000 large industry
20. |PT. Nassindo Sinar Pratama JI. Cereme Kel. Islam 1,800,000 large industry
21. |Sincky Bakery (bread maker) Kel. Kombos Timur 1,500,000 medium industry
22. |Super white foam factory Kel. Islam 1,200,000 small industry

Notes:
1 Hotels

2 CVis aprivately and individually owned company; no shareholding

Institutional Solid Waste — Solid waste is generated a a number of fadlities including
vaious hedth care facilities in Manado. For the most part, non-infectious waste derived
from the hedth care fadilities is trangported to the TPA directly by the hedth care facility
daff or placed into nearby TPS. Infectious waste is often burned at the generator’s site. One
hedth care facllity in Manado has indadled a new incinerator. However, this unit has not
been put into service because of its cost of operation. Infectious waste from this facility
continues to be burned on ste. For the most part, al waste generated a smdl hedth care
fadlities such as doctors offices and smdl dinics are handled within the municipd solid
waste collection program. Solid waste such as those that originate from Sam Rutaangi
Universty are collected by the Univerdty and trangported by Kecamatan Madayang to the
TPA.
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Section 4

Current SWM Practices in Manado

4.1 Context for Evaluating Solid Waste Management in Manado

The success of SWM practices in any city is influenced by a number of factors that must be
addressed and optimized if effective and sustainable SWM is to be redized. These factors
can be categorized into three main groups as shown in Fgure 4.1. This grouping forms the
bass for the integrated performance modds that must be enhanced or developed to redlize
effective solid waste management in Manado.

Figure 4.1
Integrated Solid Waste Management Model

Technical/Operational Economic/Financial Institutional/Legal

Submodel Submodel Submodel

Elements Elements Elements

Waste Generation Function Costs Current Laws and Regulations

Primary and Secondary Collection Cost Recovery Current Juridictions

Recycling/Reuse Equip. Replacement/Financing Enforcement Practices

Disposal Service Expansion Financing Institutional Coordination

Managing Other Waste Forms Recycling/Reuse Cost/Revenues Required Institutional Reform

This project has atempted to evduate the factors shown in Figure 4.1 as they apply to
current SWM practices in Manado and to develop appropriate dStrategies for developing a
ressonable and sugtainable level of enhanced SWM service. The above factors and model
categories form the bass for the deficiency andyds and improvement recommendations
presented later in this report.

4.2 Current Technical/Operational Practices

Effective integrated solid waste management goes beyond the collection program. For a
tota integrated program to be successful, it should include an effective means of reducing
the amount of solid wade requiring find disposd. This is normdly accomplished through
source reduction, recycling, composting or incineration practices. Findly, after collection,
the remaining s0lid waste must be disposed of in an environmentaly sound manner with
minima hedth and socid consequences. A summary of sustainable practices for the various
SWM elements is presented in Appendix E. The following is a generd description of the
gatus of the mgor SWM processes in Manado.

Collection — Manado's municipd solid wadgte is collected in a number of ways. The
technicd configurations currently in use are illugtrated in Figure 4.2. The primary collection
process through which solid waste is transferred from generators to consolidation points
(TPS such as those shown in Pictures 4.1 and 4.2 on page 21) or containers such as those
shown in Pictures 4.3 and 4.4 on page 21) is managed individualy by generators or by cart
pushers hired by the kdlurahans or directly by resdentia generators. In Configuration #1 (in
Figure 4.2), solid waste is collected door to door using carts and transported to either a TPS
or container location.
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In Configuration #2, waste generators directly carry their solid waste to a nearby TPS or
container location. In Configuration #3 (which is prevdent in the rurd aress of the city that

have no forma collection) solid
waste is ether burned or buried at

Door to Door collection and transprt of
waste to TPS or container via handcart

Waste picked up at TPS or con tainer
and transported to TPA by kecamatan
or BPK

A o

“Yext

or near the generation location

@ Dump Truck
or Armroll

Truck
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IREXiE] CEd Container
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Unfortunately, some of the resdent-
id solid waste generated in Manado
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Waste illegally dumped on vacant land or in water
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~

CHRECHERES

lllegal
Dumping

L |

collection crews or the waste just
days there until somebody cleans it
up. This random dumping of
resdentid solid wadte places a

Figure 4.2 — Residential Solid Waste Collection Alternatives

ggnificant burden on the collection
crews who, for the most part,

attempt to collect the solid waste a these random locations as wdl as a the formad TPS
locations. This dgnificantly increases the number of stops that the truck must make in
collecting solid waste on their desgnated routes. It dso makes it more difficult to keep

these informa dumping locations clean.

Solid waste brought to the fixed TPS locations is picked up by open body trucks and

personnd working  under  the
juridiction of each  kecamatan.
Examples of these ae shown in

Pictures 4.5 and 4.6 on Page 22. As
used in this report, this is the
secondary collection program. The
solid wagte is then transported to the
disposd dte. In some locations within
the City, contanes have been
deployed by BPK. Solid waste placed
into these containers is transported to
the TPA on a regular bass by BPK
daff using their own arm roll trucks.

The equipment and
curently  beng  used

personnel
for daly

Waste picked Up al TPS or cont tainer
Market waste directly tranported to
S B T T and transported to TPA by kecama tan
or BPK.
Y A
o R
TPS Dump Truck ‘ ‘ TPA
('/_') 1 | o
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xr Market waste directly carried to PD Container transported to and emptied
< PASAR container at TPA by PD Pasar
S A .y
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5 Armroll Truck
(2 Container ‘ TPA
& E,
(@)
o Market generators dump solid waste at indiscriminate
locations or into drainage channels or rivers
re
_ |
I lllegal
Disposal
L |

Figure 4.3 — Market Solid Waste Collection Technical Configurations

collection of resdentid solid waste is shown in Tables 4.1 and 4.2. The equipment shown
under the jurisdiction of each kecamatan is that which was provided by the BPK at the time
that the city's solid waste collection function was decentrdized. The BPK direct SWM
function is based on ther utilization of contaners placed in various locations around the
city and afleet of four aam roll trucks thet is used to pick up and transport containers to the
disposd area. A Chinese Association (Tionghoa) utilizes two dump trucks to pickup solid
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wadte from various kecamatan around the city. One of these trucks is shown in Ficture 4.7
on Page 22.

The carts shown in Table 4.1 are used for door to door collection in various kelurahan
within each kecamatan An example of ore of these carts is shown in Picture 4.8 on page
22. Based our observations, it gppears that many of these carts are in poor condition and in
some cases become immobile and become a dationary collection point when they are no
longer operable. The number of TPS in each kecamatan is dso shown in Table 4.1. In
addition to the number shown, there are a number of former TPS locations that appear to
have been abandoned throughout the city. Abandonment has included the removd of the
concrete walls which were origindly part of the TPS sructure. In many cases, however, this
remova of the dructure has not necessarily resulted in the dimination of waste placement
in those locations.

Table 4.1
Residential Solid Waste Management Equipment
Equipment (Unit)
Kecamatan U Hipee Iron Truck AT (B Carts Container TPS
Truck Truck Truck
Malalayang 2 1 24 2 9
Singkil 1 2 28
Wanea 2 1 27 2 44
Wenang 1 3 20 8 14
Sario 1 2 54 2 18
Tuminting 1 1 10 15
Mapanget 1 27 1 28
Tikala 2 1 24 1 35
Bunaken 1 14 1
BP Kebersihan 1 4 21
Tionghua 2
Total 10 12 2 4 200 39 192

Composting and Recycl-ing — There are no forma composting programs and very litlle
formd recycling practiced in Manado. Mogt of the recycling is accomplished informaly by
collection sys-tem or disposal area scavengers who separate materids that they then sl to
brokers. Illustrations of scavengers operating & the TPA are shown in Pictures 4.9. 4.10 and
4.11. Scavengers in the collection sysem sort through solid waste placed into the TPS to
recover materids that they can sdl. In addition, collection crews aso segregate materias as
they perform their collection tasks. These segregated materials are then sold and the money
derived shared by the collect-

Table 4.2 .
Residential Solid Waste Management Personnel 10N Crew.
Staffing

Kecamatan o - S Carts o There are a number of brokers
—— ";er — We;per Pusher °" 1 in Manado that buy recovered

alalayang .
Singkl 2 10 3 : plastic, corrugated cardboard
wa“ea 2 ég é; 22 (such as that shown in Picture

enang
Sario 3 20 18 3 412) and metd from the
Tuminting 2 12 3 10 above informa collectors. A
Mapanget 1 10 7 27 . ..
Tikala 3 16 7 % profile of the principd re
g;nzkgn - ; 260 120 - = cycled material brokers that

rsinan - - .
Tonghim > - currently exist in Manado is
Total 29 177 132 109 81 prew']taj in Ann@( D

Disposal — Collected solid waste is transported to one of two disposd areas (TPA) in
Manado. The locations of these TPA ae shown in Figure 3.2. The Sumompo TPA has
served as the principa disposal area for the city since 1971. In 2002, another disposa area
was developed and opened in Kecamatan Wanea (TPA Taas). However, this dte is currently
not in use because of access difficulties. The World Bank has aso provided support for the
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development of anew disposa area (TPA Tingkulu) aso in Kecamatan Wanea near TPA
Taas. However, congruction at this Site was never completed because of controversy and
public outcry associated with the proposed location.

4.3 Economic/Financial Practices

Locd regulations that govern SWM in Manado provide a definition of user fees that must
be paid for SWM sarvices. User fees charged for SWM sarvices are based on the type of
housng or enterprise (office, etc.) from which the solid waste is generated. For example,
resdents who live in temporay houses (i.e. bamboo or other nonpermanent materias)
must pay 1,500 Rupiah (Rp) per month while those who live in permanent houses (defined
as dl masonry or concrete) pay between 3,000 and 6,000 Rp per month depending on their
location within the city. For office areas, between 7,500 Rp and 20,000 Rp per month is
charged for offices of less than 75 square meters to multi-story offices over 75 nf. Many of
the larger businesses, who bring therr solid waste to the TPA with their own trucks, do so
without paying a forma fee. The current fee schedule for solid waste services is shown in
Table 4.3 on the following page. Table 4.3 also shows the actud tota amounts collected in
each fee schedule category in 2002. The generd manner in which funds (revenues and
expenditures) associated with solid waste management flow is shown in Figure 4.1.

Collection of resdentid solid waste fees was previoudy accomplished through the PDAM
(locd water supply company) hilling. However, only a smal portion of the populaion
Manado use piped water and this resulted in very low solid waste service revenues. Because

i —~—&

Households Pembayaran Retribusi
(Retribution Payment)

64 ‘ Penyetoran Pendapatan (PAD)
(deposited as local revenue )

Dispenda
(local revenue agency)

BPK
(at the PLN payment point)

‘ j;l Ej Pembayaran Retribusi | =
T

melului viscal

Commercial/Industrial Collection of retribution through viscal
Kas Daerah
(City treasury)
PD.Pasar

Pembayaran Retribusi

APBD

Pasar (Retribution Payment) Penyetoran Pendapatan (PAD
(market) (deposited as local revenue)
Operasional | & Pemeliharaan Operasional & Pemeliharaan Operasional & Pemeliharaan
(0&M) (0&M) (0&M)
|:| Revenue Generation Side of Cash Flow
Figure 4.1
B Expense side of Cash Flow SWM Cash Flow Schematic

of this, collection of this payment was shifted to incorporation onto the eectrica bill on
June 1, 2001. However, many people have refused to pay on the basis that pick-up of solid
wadte is not reaching their neighborhood and that they are, therefore, being asked to pay for
a savice that they do not recave. Commercid and industrid solid waste fees are collected
directly from the generators. Entities that use the PD Pasr markets pay a fee to tha
organization which is used to pay for market infrastructure operations and maintenance
which includes solid waste management. Collected funds flow to the local revenue agency
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Table 4.3
RETRIBUTION TARIFF CLASSIFICATION
No. Retribution Category WisridAlby T No. Retribution Category WisrtdAlby T
(Rp) (Rp)
| Household Vil Movie Theatre
1 |Basic 1,500 1 |Temporary 10,000
2 |Semi "permanent” 2,500 2 |Dclass 15,000
3 |'Permanent” 4,000 3 |Cclass 20,000
4_|"Permanen” with more than 1 floor blds, 6.000 4 B class 25,000
Il Boarding House 5 JAclass 30,000
1 [Accommodate up to 10 people 7,500 | IX Office
2 |from 11 up to 25 people 12,500 1 |Semi permanent, permanent buildings
3 [from 26 up to 50 people 17,500 up to 75 m2
4 150 people or more 25,000 2 |75 m2 and more 10,000
1 [Accommodation 3 |Buldings with more than 1 floor up to 75 m2 15,000
1 [Inn, hostel, and the like 25,000 4 |Buldings with more than 1 floor with area 75 m2 and more 20,000
2 |Cottage 30,000 X Stores/ shops
3 [Hotel "Melati" (category between inn & 1 star hotel) 35,000 1 JAreaupto 25 m2 15,000
4 |1 star Hotel 75,000 2 JArea from 26 up to 50 m2 17,500
5 |2 star Hotel 100,000 3 _JArea 50 m2 and more, 20,000
6 |3 star Hotel 150,000 Xl Beauty Saloon
7 |4 star Hotel 200,000 1 |Beauty saloon with 3 employees 5,000
8 |5 star Hotel 300.000 2 |Beauty saloon with 4 employees 10,000
v Restaurant Xl ‘Workshop
1 |Not permanent (street food stall) 3,000 1 |Electronic 5,000
2 |C2class 15,000 2 |Small 20,000
3 |C1class 20,000 3 |Big 30,000
4 [Bclass 25,000 | X Factory
5 |Aclass 50,000 1 |Big 150,000
\ Hospital 2 |Medium 125,000
1 |Birthing hospital (government owned) 7,500 3 ISmall 100,000
2 |Birthing hospital (privately owned) 7,500 |XIV Open space
3 |Small General Hospital (privately owned) 7,500 1 _1Open space 1,500
4 |Medium General Hospital (privately owned) 10,000 | Xv Stall not selling food
5 |Big General Hospital (privately owned) 30,000 1 [Medium 5,000
6 |General Hospital (government owned) 25,000 2 |Small 2,000
7 |Clinic 3,000 IXxVI Permanent use of space in market 7.000
8 |Medical service at Doctor's Premise 10,000 [JXVII Use of space in market
9 _|Pharmacy, Drug stores 20,000 1 |With shelter (roofed) (Rp/day) 300
Vi Kiosk 2 |Open (Rp/day) 200
1 |Kiosk (small) 5.000 _XVIII Other (general) waste
Vil Storehouse Jup to 1 m3 15,000
1 |Furniture, textile, food/drinks materials,
building materials 50,000
2 |Export, import goods 50,000
3 |Automotive & medicals 50,000
4 |Wood processing 50,000
COST RECOVERY FOR KOTA MANADO SOLID WASTE 2002
BPK Wenang Wanea Sario Tikala
RETRIBUTION COLLECTED BY OFFICE OF REVENUE
RETRIBUTION COLLECTED BY BPK 58,639,794
RETRIBUTION COLLECTED BY KECAMATAN 47,615,200 16,925,500 19,681,500 15,050,000
TOTAL] 58,639,794 47,615,200 16,925,500 19,681,500 15,050,000
OPERATIONAL AND MAINTENANCE COST 1.600.873,300 630,393,000 175,000,000 286,199,000 175,000,000
COST RECOVERY SHORTFALL (In Rp) -1,542.233 506 -582.777.800 -158.074.500, -266.517.500 159,950,000
COST RECOVERY SHORTFALL (In %) -96%) -92%) -90% -93%, -91%
RECOVERED COST (%) A% 8% 10% 7% 9%
Tuminting Bunaken Malalayang Mapanget Singkil Total
RETRIBUTION COLLECTED BY OFFICE OF REVENUE 805,611,000
RETRIBUTION COLLECTED BY BPK 58,639,794
RETRIBUTION COLLECTED BY KECAMATAN 28,462,000 4,225,000} 16,057,000 19,952,500 18,948,500 186,917,200
TOTAL] 28,462,000 4,225,000} 16,057,000 19,952,500 18,948,500 1,051,167,994
OPERATIONAL AND MAINTENANCE COST 160,000,000 85,725,000 124,725,000 85,375,000 97.725.000 3.421,015.300
COST RECOVERY SHORTFALL (In Rp) -131.538,000 -81,500.000 -108.668.000 -65.422.500 -78.776.500 -2.369.847.306
COST RECOVERY SHORTFALL (In %) -82%) -95%) -87% -77% -81% -69%
RECOVERED COST (%) 18%) 5%) 13% 23%] 19% 31%
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Tabe4.3b

Total Amounts Collected in Each Fee Schedule Category in 2002

Category of retribu

tions

No SESBTIETS 2,500 3,000 4,000 5,000 6,000 7,000 7,500 10,000 12,500 15,000 17,500
1 Fiscal (Office of Revenue) unit 8,446 10 13,400 1,779 6,005 48 7,883 1,560 122 3,721 117
Sub-total (Rp.) 21,115,000, 30,000 53,600.000 8.895.000 36.030.000 336.000 59.122.500 15,600,000 1,525,000 55,815,000 2,047,500
2 | BPK (Rp.) 58,639,794
3 Kecamatan Wenang (unit) 5,998 3,566 2,737 1,364 372
Sub-total (Rp.) 14,995,000 10,698,000 10,948,000 8,184,000 2,790,000
2 Kecamatan Wanea (unit) 3,144 1,429 721 257 47
Sub-total (Rp.) 7,860,000 4,287,000 2,884,000 1,542,000 352,500
5 Kecamatan Sario (unit) 2,310 1,888 1,212 477 71
Sub-total (Rp.) 5,775,000 5,664,000 4,848,000 2,862,000 532,500
6 Kecamatan Tikala (unit) 1,995 642 1,478 322 39
Sub-total (Rp.) 4,987,500 1,926,000 5,912,000 1,932,000 292,500
7 Kecamatan Tuminting (unit) 3,675 3,189 1,669 479 21
Sub-total (Rp.) 9,187,500 9,567,000 6,676,000 2,874,000 157,500
8 Kecamatan Bunaken (unit) 967 433 90 16 7
Sub-total (Rp.) 2,417,500 1,299,000 360,000 96,000 52,500
9 Kecamatan Malalayang (unit) 2,398 1,211 1,197 256 14
Sub-total (Rp.) 5,995,000 3,633,000 4,788,000 1,536,000 105,000
10 Kecamatan Mapanget (unit) 2,465 1,590 998 698 112
Sub-total (Rp.) 6,162,500 4,770.000 3.992.000 4,188.000 840,000
1 Kecamatan Singkil (unit) 2,006 1,647 1,203 598 79
Sub-total (Rp.) 5,015,000 4,941,000 4,812,000 3,588,000 592,500
Grand-total unit 24,958 15,595 11,305 - 4,467 - 762
Grand-total (Rp.) 142,149,794 46,815,000 98,820,000 8,895,000 62,832,000 336,000 64,837,500 15,600,000 1,525,000 55,815,000 2,047,500
No Descriptions Category of retributions
_ 20,000 25,000 30,000 35,000 40,000 50,000 75,000 100,000 125,000 150,000 Totals
1 Fiscal (Office of Revenue) unit 12,218 239 1,005 1,760 24 3,332 30 210 48 84
Sub-total (Rp.) 244,360,000 5,975,000 30,150,000 61,600,000 960,000 166,600,000 2,250,000 21,000,000 6.000,000 12,600,000 805,611,000
2 | BPK (Rp.) 58,639,794
3 Kecamatan Wenang (unit)
Sub-total (Rp.) 47,615,000
4 Kecamatan Wanea (unit)
Sub-total (Rp.) 16,925,500
5 Kecamatan Sario (unit)
Sub-total (Rp.) 19,681,500
6 Kecamatan Tikala (unit)
Sub-total (Rp.) 15,050,000
7 Kecamatan Tuminting (unit)
Sub-total (Rp.) 28,462,000
8 Kecamatan Bunaken (unit)
Sub-total (Rp.) 4,225,000
9 Kecamatan Malalayang (unit)
Sub-total (Rp.) 16,057,000
10 Kecamatan Mapanget (unit)
Sub-total (Rp.) 19,952,500
1 Kecamatan Singkil (unit)
Sub-total (Rp.) 18,948,500 |
Grand-total unit
Grand-total (Rp.) 244,360,000 5,975,000 30,150,000 61,600,000 960,000 166,600,000 2,250,000 21,000,000 6,000,000 12,600,000 1,051,167,794




Tabel 4.3c
BIAYA OPERASI DAN PEMELIHARAAN BPK DAN 9 KECAMATAN 2003

Badan Pengelola Kebersihan 1. Wenang 2. Wanea 3. Sario 4.Tikala 5.Tuminting 6. Bunaken 7. Malalayang 8. Mapanget 9. Singkil Total
| | |BIAYA OPERASI DAN PEMELIHARAAN | 1,597,873,300] 630,393,000] 174,820,000 286,199,000] 175,000,000{ 160,000,000 85,725,000 124,725,000 85,375,000 97,725,000f 3,417,835,300
| BiayaOperasi (1+2+3+4+5+6+7+8+9+10) 1,090,373,300| 606,983,000] 155,579,000] 269,180,500] 148,218,500 143,494,000 79,789,200 106,687,400 59,015,000 94,077,600 2,753,397,500
1 Administrasi Projek 0 4,302,000 13,125,000 3,170,000 13,400,000 8,525,000 4,675,000 3,150,000 3,150,000 5,250,000 58,747,000
2 __Gaiji dan tunjangan 500,508,800, 0 0 0 0 0 0 0 0 0 500,508,800
3 Tunjangan beras 25,000,500 0 0 0 0 0 0 0 0 0 25,000,500
4 Upah buruh petugas lapangan 380,000,000f 532,509,400 112,104,000{ 227,521,000 97,596,000] 93,184,000 62,391,200 83,603,900 55,865,000 66,417,600 1,711,192,100
5 Upah perangsang/insentif 10,000,000 0 0 0 0 0 0 0 0 0 10,000,000
6 Biaya kesejahteraan pegawai 57,564,000 0 0 0 0 0 0 0 0 0 57,564,000
7__Jaminan sosial tenaga kerja 30,000,000 0 0 0 0 0 0 0 0 0 30,000,000
8 Pakaian kerja 25,000,000 0 0 0 0 6,240,000 0 0 0 0 31,240,000
9O Biaya operasi lainnya 50,000,000 0 0 0 0 0 0 0 0 0 50,000,000
10 Ongkos kantor :(a+b+c+d+e+f) 12,300,000 0 0 0 0 0 0 0 0 0 12,300,000
a_ATK 2,000,000 1,033,600 2,500,000 1,900,000 2,902,500 1,650,000 1,200,000 1,200,000 1,200,000 1,200,000 14,786,100
b Barang cetakan habis dipakai 3,000,000 0 0 0 0 0 0 0
C_Jasa perkantoran 500,00C 0 0 0 0 0 0 0 0 0 0
d Langganan listrik 4,800,000 0 0 0 0 0 0 0 0 0 0
€ Alat-alat listrik 1,000,000} 0 0 0 0 0 0 0 0 0 0
f Ongkos kantor lainnya 1,000,000} 0 4,000,000 0 12,000,000 3,000,000 0 0 1,100,000 0 20,100,000
Il Biaya Pemeliharaan (1 + 2 + 3) 507,500,000f  23,410,000] 19,241,000 17,018,500  26,781,500| 16,506,000 5,935,800 18,037,600 9,489,500 3,647,400 647,567,300
1. Biaya Pemeliharaan Gedung Kantor (a + b) 1,500,000 0 0 0 0 0 0 0 0 0 1,500,000
a Biaya pengecatan dan pengapuran 1,000,000 0 0 0 0 0 0 0 0 0 0
b Biaya pemeliharaan lainnya 500,000 0 0 0 0 0 0 0 0 0 0
2. Biaya Pemeliharaan Kenderaan 505,000,000 0 0 0 0 0 0 0 0 0 505,000,000
a_ Biaya pengujian kenderaan 15,000,000 0 0 0 0 0 0 0 0 0 0
b Reparasi dan penggantian suku cadang 50,000,000 0 0 0 0 0 0 0 0 0 0
C_BBM dan pelumas 150,000,000 69,138,000]  23,850,000]  36,589,500]  22,320,000| 30,895,000 11,523,000 18,733,500 14,570,500 21,210,000 248,829,500
d__Pembelian akku dan ban mobil 25,000,000 0 0 0 0 0 0 0 0 0
€ Pemeliharaan alat berat/sewa buldozer 200,000,000 0 0 0 0 0 0 0 0 0 0
f _Pemeliharaan kenderaan lainnya 65,000,000 0 0 0 0 0 0 0 0 0 0
3. Biaya Pemeliharaan Inventaris (a + b) 1,000,000 0 0 0 0 0 0 0 0 0 1,000,000
a Reparasi dan service mesin kantor 500,000 0 0 0 0 0 0 0 0 0 0
b Pemeliharaan inventaris lainnya 500,000 0 0 0 0 0 0 0 0 0 0
1 Pembelian Inventaris Kantor 3,000,000 2,275,000 0 0 0 0 4,275,000 275,000 4,625,000 2,275,000 16,725,000
TOTAL PENGELUARAN (I + Il + 1lI) 1,600,873,300 632,668,000 174,820,000 286,199,000 175,000,000 160,000,000 90,000,000 125,000,000 90,000,000 100,000,000 3,434,560,300
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(Dispenda). Based on city records, Rp 1,051,167,994 was collected in 2002 through
Retribug fee collection. Thisisfar below the actud cost of the services provided by the
City and each kecamatan which are shown in Table 4.4.

Codts for the BPK and kecamatan solid waste management activities is funded through a
city budget process where funds are provided based on budget proposds made by the
individual agencies. Actud solid waste management costs borne by the kecamatan and BPK

Table 4.4

Cost Revenue Summary - 2002

in 2002 are presented in Table
44. As shown, there is a
condderable difference  bet-

Collected through Retribution collected 0&M Differences

(Rp) (Rp) (Rp) ween costs and the extent of
1 |Fiscal (Office of Revenue) 805,611,000 0 805,611,0000 direct fees collected. This
2 |BPK 58,639,794 1,600,873,300| -1,542,233,506] |eadls to a Stuation where cost
3 |Kecamatan Wenang 47,615,200 300,000,000 -252,384,800] mUS: be COVG’a'j by bUdgaS
4 |Kecamatan Wanea 16,925,500 175,000,000 -158,074,500] derlved from gma-d mun-
5 |Kecamatan Sario 19,681,500 175,000,000 -155,318,500] IClpd revenue Ssources. AS iS
6 |Kecamatan Tikala 15,050,000 175,000,000 -159,950,000] the cae Wlth a]y muniC-
7 |Kecamatan Tuminting 28,462,000 160,000,000 -131,538,000 |pd|ty, bUdgdS eg:d)llg’]aj
g |Kecamatan Bunaken 4,225,000 90,000,000 -85,775,000 for S)lld Wﬂe mmanmt
9 |Kecamatan Malalayang 16,057,000 125,000,000 -108,943,000]| mUﬁ Compde Wlth Othe,

Kecamatan Mapanget 19,952,500 90,000,000 -70,047,500 . . .

ii Kecamatan Singkil 18,948,500 100,000,000 -81,051,500 .pUbIIC gylce n%js IndUd-

Total 1,051,167,994] 2,990,873,300 | (1,939,705,306) Ing wucalon’ rows’ etc. The

budgets that have been est-
ablished in the case of both

the BPK and kecamatans have been conggently low to a point where supplemental budgets
have been commonly required to fund a full year of SWM attivities a dl adminidraive
levels.

Direct revenues collected by each Kecamatan are consderably below the actua costs for
operding and maintaining their solid waste collection programs. Direct cogs for the
Kecamatan programs are shown in the Kecamatan profilesin the Annex of this report.

Cost recovery within the Kecamatan range from 5% (Bunaken) to 2% (Mapanget). When
consdered with dl of the revenue dso collected directly by BPK and the Office of
Revenue, the City’s overall cost recovery rate is about 31%.
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4.4 Legal/lnstitutional Practices

There are a number of exising mayora decrees, laws and regulations that affect solid waste
management in Manado. A number of these are shown in Table 4.5 on the following page.
While exiging legidation may provide the bass by which reasonable SWM can be
achieved, there is little enforcement of key provisons. For example, with a focus on
preventing solid waste from getting to drainage channels, rivers and Manado Bay, the lack
of enforcement of laws pertaining to litter or illega dumping is crucid.

In the last two years there has been a dgnificant change in the roles and responshilities of
key participants in SWM in Manado. This includes the decentrdization of many of the solid
waste collection functions from the BPK to the kecamatan level of governance. A decree of
the Mayor (Decree #12 in 2000) established decentrdized solid waste management with the
man roles transferred to the digtricts (kecamatan), sub-digtricts (kelurahan), and community
based organizations (CBO). This policy change reduced responshilities of the city’s solid
waste department. Presently, the BPK only directly manages solid waste generated at the
city center (primarily in Kecamatans Wenang and Sario), the find disposd area and
collection of solid waste from riverbanks and shoreline aress.

Through another decree of the Mayor (Decree #48, 2001) the BPK’s organizationa
dructure was dtered and BPK is now tasked with a number of ongoing respongbilities

induding:
Implementation of new policies and development
Planning of new solid waste management infrastructure
Adminigtration in generd of department personnel, equipment, and financia matters

Coordination between dl mgor paticipants in the City solid waste management
program

Monitoring of peformance of the solid waste management sysem to assure its
compliance with a reasonable standard.

These tasks and respongbilities are crucid if a reasonable and consgent leve of sarvice is
to be mantaned throughout the City and in each kecamatan. While the above
respongihilities have been placed on BPK, there is some concern that they have not been
effectively performed since decentrdization of the secondary collection process. Enhanced
goplication of these responghilities will be necessary if SWM improvement and an effective
sugtainable level of service are to be redized.
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Table 4.5
Decrees, Decisions of the Mayor and Laws pertaining to Solid Waste Management in Manado
D L d
SEE, (LA €0 When Issued Pertaining to Description
Regulations
SK Wallikota #°133 1997 Discussion Committee for Improved Cleanliness
. Management & Retribution of Solid Waste Structure & amount of tariff
Perda #6 April 1999 « replacing:Perda No. 7/Perda/WKDM, 1978
Decentralized SWM Duties & responsibilities of related parties
SK Walikota #136 October 2000 Participation of Staff of Kelurahan & in solid waste management
LKMD or | PM in Manado
Perda #12 December 2000 |Formation of Organization of Dinas in Manado fourr?;irgri"on structure, main duties,
Formation of Organization of "Technical" Agencies/  |Organization structure, main duties,
Perda #13 December 2000 Offices in Manado functions
Organization structure, main duties,
Formation of Organization of PDAM & PD Pasar functions
Perda #14 December 2000 9 " . .
Manado Transition from Dinas to PD Pasar in
December 2001
) - . Organization structure, main duties,
Perda #15 December 2000 |Formation of Organization of Kecamatan in Manado fungctiolrzwl uet i dut
Perda #16 December 2000 |Formation of Organization of Kelurahan in Manado f?]rs;g;:)liiﬂon structure, main duties,
Kep. Walikota #48 March 2001 Organization structure, duties, function of BPK Rgdeflneq general responsibilities of the
City's solid waste agency
Technical Guidance of Execution of Decentralized
Kep. Walikota #12 January 2002 Solid Waste Management with Participation of Staff [incl. determination of collection fee for
of Kecamatan, Kelurahan and kelurahan and kecamatan
L PM/ ather institutions in Manado
Formation of Monitoring Team of Responsibilities of |"Asisten" as Coordinator of 3 kecamatan
Kep. Walikota #27 February 2002 Solid Waste Management in Kecamatan & Heads of Dinas, Kantor, Badan,
Kelurahan in Manado responsible for 2~4 kelurahan
. Determination of Target of Retribution/ fee of Solid Monthly & annual target for
Kep. Walikota #28 February 2002 X )
P : uary Waste Mat. in each Kelurahan in Manado FY 2002 each kelurahan & kecamatan
ISK_Walikota #49 2002 Technical Guidance determination of retribution/ fee
. Execution of Solid Waste Management & Duties, responsibilites of community,
Kep. Walikota #16 January 2003 ] .
P : vary Use of Equipment in Manado BPK, and others
. Execution of collection of Retribution & Fee
Kep. Walikota #17 January 2003 * replacing Kep Walikota 12, 28, and 49
Guidance of Service, infrastructure, solid waste Duties, responsibilites of BPK,
Kep. Walikota #22a 2003 equipment/ fleet & development of waste free kecamatan, kelurahan
areas in Manado
Kep. Walikota #29 2003 S:qudlr?atlon of executlpn & flssessmer?t of Bangun Determination of waste free areas
Srt. Walikota 974/46 2003
Pemb \Walikota 2003
Srt. Wakil Walikota 974/14 (2003
Appointment of evaluation team & its secretariate of
SK Walikota #74a 2003 cleanllne“ss competlthn/ $uperV|sor of waste free
areas & "Bangun Praja Lingkungan
Berhj | fo}
Appoinment of personnel in BPK & its contract
SPT Kadan BPK 974/63 2003 employees to collect solid waste Retribution at PLN
offices
Srt. Walikota #660/356 2003
Notes:
SK: Surat Keputusan : Letter of Decision
Srt.: Surat : Letter
Kep.: Keputusan : Decision
Perda: Peraturan Daerah : By law/ local regulation
Pemb.: Pemberitahuan : Circular
SPT: Surat Perintah Tugas : Assignment Letter
Kadan.: Kepala Badan : Head of Agency
BPK (or BPK KM): Badan Pengelola Kebersihan : Solid Waste Agency
KM: Kota Manado
PNS: Pegawai Negeri Sipil : Government employee/ servant
THL: Tenaga Harian Lepas : (daily) contract worker
LKMD: Lembaga Ketahanan Masyarakat Desa : Village Community Resilence Body
LPM: Lembaga Pemberdayaan Masyarakat (replacing LKMD) : Community Empowerment Body
PDAM: Perusahaan Daerah Air Minum : Water Supply Enterprise
PD Pasar: Perusahaan Daerah Pasar : Market legally owned by local government
PLN: Perusahaan Listrik Negara : Power company owned by central gov.
Asisten: "Assistant"; position subordinate to mayor
Walikota: Mayor
Wakil Walikota: Deputy Mayor

Bangun Praja-Lingkungan Behikmat
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Section 5

Solid Waste Collection Deficiency Analysis

The overdl perception that the solid waste management program in Manado is below a
reasonable standard of performance is a function of the different factors shown in Figure
4.1. Correction of these deficiencies forms the basis for the recommendations presented in
Section 7 of this report. Furthermore, the formulation of any srategies must be a function of
the specific deficiencies that are to be rectified. The following is an assessment of the
deficiencies that exist in the current solid waste collection scheme in Manado.

5.1 Technical/Operational Deficiencies

1. TPS Design and Configuration - The current desgn of the fixed TPS throughout
the dty is an impediment to effective collection. Each of the TPS locations must be
manudly cleaned every time that solid wadte is picked up a those locations. In a time
and motion evauation of ore of the collection routes in Kecamatan Sario, each
collection stop took approximately 10 to 15 minutes to collect solid waste and to
cleanup around the TPS location. The configuration of the TPS necesstates the labor-
intensve manua gpproach currently being used.

2. Distance to TPS or containers for Residential and Small scale Commercial
Generators — In many cases throughout the City, resdentid and commercid
generators must travel ggnificant distances to bring their waste to a TPS or container
collection point. This creates a Stuation where it becomes more “convenient” for
generators to illegdly dump ther waste dong roadways or on vacant land or in drainage
courses. This has dso evolved because there is no effective enforcement of regulations
that hold people accountable for these actions. In the perception of some resdentia
generators, waterways may be viewed as a good way to dispose of their solid waste
snce the materid generadly flows downstream away from their resdences. The distance
to collection points dso leads to the random placement or dumping of solid waste aong
Manado's roadways. This randomly placed solid waste must be picked up by collection
crews and becomes a dgnificant contributor to litter and waste reeching drainage
courses and subsequently Manado bay. During a time and motion andysis of one of the
collection routes in Kecamatan Sario, it was noted that the number of collection stops
far exceeded the number of forma TPS that the kecamaan identified for their district.
This is due to the fact tha meany informd collection points have evolved as a result of
the random placement of solid waste dong roadways on which the collection vehicle
traves. Since collection personnd on this route atempted to pickup the solid waste in
many of these random locations, the overdl efficiency of the collection program is
sgnificantly compromised.

3. TPS Locations On or Adjoining Drainage Structures — As shown in Pictures
5.1, 5.2, and 5.3 on page 32, many of the TPS throughout the city are located in close
proximity to or directly over dranage dructures. While collection crews endeavor to
pick up dl of the solid waste at the TPS, they do not appear to make a specid effort of
removing solid waste that might have fdlen into the drainage channds or dructures.
This materid may subsequently be washed downstream during heavy rains events
thereby contributing to the solid waste loading in Manado's rivers and in the bay.
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4. Collection Equipment and Personnel - While collection crews appear to be
diligent in deaning up the TPS locations after they have collected the solid waste placed
there, they must do s0 in a labor-intensive manner. This is time consuming work that
affects the totd number of TPS or collection points that can be serviced in a typica
work day. Collection generdly involves the placement of the solid waste onto a tarp that
would then be used to pick up the materid and pull it into the truck. Staff on the ground
picks up the tarp and hands it to saff in the vehicle who then pull it into the tuck to
deposit the solid waste into the vehide load area. This is shown in Fictures 5.4 and 5.5.
Thisis dso the case in commercid and market areas as shown in Pictures 5.6, 5.7 and
5.8.

5. Collection Routing - Current collection routing is a function of the location of TPS
and other waste collection points within each kecamatan. Specific analyss of truck
routing should be undertaken to minimize the amount of time required to achieve
collection or to maximize the number of collection that can be serviced in a typica work
day. (Ultimately, an andyds of truck routing should follow condderation of the number
and location of collection points that are required to effectivdly serve the various
digricts in Manado. The location of additiond collection points may affect optimum
truck routing. In addition, use of a block collection scheme (as will be defined in Section
6) may a0 affect truck routing.

6. Inability to Collect Solid Waste in the Densely Populated Areas - Densdy
populated areas, particularly near riverbanks, are an important source of the solid waste
that finds its way into Manado Bay. The lack of vehide access to these areas and the
distance to TPS collection points makes solid waste collection problematic in these
areas. This leads to random dumping particularly into drainege courses. Examples of
thisare shown in Fictures 5.9, 5.10, 5.11 and 5.12.

5.2 Economic/Financial Deficiencies

1. Level of Service Funding - The ahility to provide an effective level of sarvice is a
function of having sufficient money to pay for the costs associated with a reasonable
levd of service. This includes money to pay for dl operating and maintenance costs as
well as that required to replace or buy new equipment when necessary. Sustainable
solid waste collection requires that al equipment used in the process be properly
maintained and not used beyond its norma life expectancy. Older equipment that is
more prone to break down can dramatically affect the efficiency of collection.

2. Budgetary Process — The current budget process does not appear to have direct
linkage between the actud costs of an effective sarvice and the resulting budget
dlocations made. After defining the required level of sarvice, the resources required to
achieve that level must be defined. These should be the bads for gpproved budgets for
SWM a each levd of adminidgration Developing a consgent level of sarvice in each
kecamatan will require close coordination and monitoring on the part of BPK of the
various activities undertaken by each kecamatan. Greater effort in BPK coordination
responsbility can help to edtablish a condgent leve of service tha meets a minimum
performance standard in each kecamatan.

3. Revenues and Cost Recovery - Revenues ae collected for solid wadste
management. However, the revenues derived through the current fee Structure are far
less than what is required to cover the cods associated with even the current SWM
program. This requires additiona budget appropritions to cover the cost of the
program. In addition, there is no direct link between the revenues collected and the
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performance effectiveness of the services provided. The trangtion of the secondary
collection function from the city to the kecamatan has created some confuson and
unwillingness on the part of some resdentid generators to pay for additiond primary
collection services that would bring their solid wagte to the TPS collection points. Ther
unwillingness to pay for primary collection services may be due to the fact that Snce
they are providing a SWM fee through ther dectrica hill, they should be provided the
primary collection service without additiona cost. The inability or unwillingness to
acknowledge the difference in and need for both the primary and secondary service is a
problem in optimizing the collection program, paticulaly the primary collection
process.

4. Financial resources for collection program expansion or for new
equipment and technology - Increased efficiency of any collection program is a
function of the technology used for temporary storage of solid waste at consolidation
points and to collect the waste from those points. There is arrently a lack of financid
reources to dgnificantly change the manner in which solid waste is collected in
Manado. A logicd technology change would encompass the dimingtion of fixed TPS
and their replacement with a container-based system. In addition, exising finandd
congraints do not easly alow the collection system to be expanded to aress that have
not been serviced in the past.

6.3 Legal/Institutional Deficiencies

1. Planning - In decentrdizing solid waste collection to the kecamatan leve of
governance, equipment and personne were assgned to provide collection under the
management of each kecamatan. The regpongbility for planning solid waste
management infragtructure improvements and expansons remans with the BPK. While
the city's drategic plan recognizes the need to improve performance a dl levels of solid
waste management, it does not address the immediate planning and technica capacity
building required to maximize the peformance of the exising resources or to
implement new technology or approaches at the kecamatan and kelurahan levels.

One key issue that relates to the potentid lack of coordination between the kecamatan
and the BPK is the repair and maintenance of vehicles provided to each kecamatan for
collection. Mechanica equipment of any form requires periodic repar. The frequency
and nature of these repairs is a function of the levd of preventative mantenance gpplied
to the equipment. The coordination between BPK and the kecamatans has not led to
cear definition of respongbilities when it comes to maintenance and repair of collection
equipment. An effective leved of savice will require suffident equipment for
sugtainable performance which will incude additiond dand-by equipment to serve as
backup for equipment that breaks down and must be repaired.

2. Coordination - Effective solid waste management requires close coordination between
adl of the people or agencies that must control the solid waste from its point of
generdtion to find digposd. This includes coordination between the manner in which
individua resdentiad generators ddiver ther waste to the collection point (the primary
collection process) and the way that those responsble for retrieving solid waste from
collection points and transporting it to the disposa area (the secondary collection
process) accomplish their delegated responghilities. This coordination must include the
Issue of managing and maintaining technica resources provided for SWM as well as the
manner in which solid waste control and responsbility is trandferred from one program
participant to the other as the solid waste moves from the generator to itsfind disposal.
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3. Enforcement - While there are laws and regulations that govern many aspects of solid
waste management, their enforcement is generdly lacking. This is crucid if the root
issue of solid waste reaching Manado bay is to be addressed. So as to maintain the
required control of solid waste from generators to disposd, an effective collection
system must be in place. However, tis must go hand in fand with grict enforcement of
litter laws that prevent solid waste generators from indiscriminatdy dumping their solid
wadte in illegd locations. While the project team is aware of anecdotd information that
indicates that there was dricter enforcement in the past, this does not appear to be the
case at present.

4. Public Awareness — Public awareness of the hedth relaed and other issues
asociated with ineffective solid waste management is low. The affects both the actions
of resdentid and commercid generators in managing their solid waste as well as ther
willingness to pay for improved services.
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Section 6

Target Collection Levels of Service

Improvements in the level of solid waste collection service in Manado should be based m
an attempt to achieve a reasonable and sugtainable level of service throughout the City. To
the degree possble, the means for establishing a common levd of effective service in al of
the kecamatan is important. The BPK can have an important role (adready mandated by the
Mayor) in coordinging and asssing in the devdopment of a condgtent levd of
performance in each kecamatan. This target level of performance will be a function of the
adequacy of collection resources (equipment and personnd) avalable for service and the
manner in which they are used. The project team believes that the following forms the bass
for and defines a reasonable target level of service that can be achieved in Manado’'s solid
waste collection program. Ultimatey, it should be the respongbility of the BPK to hdp
each kecamatan maintain the acceptable performance standard.

6.1 Service Options

Primary Collection Equipment Resources - The use of collection vehicles (manud or
mechanized) is an important dement that influences the desgn and efficiency of both the
primary and secondary collection processes. Vehicles have to be sdected on the bass of a
number of factors induding: 1) loading capacity, 2) the number of crew required to operate
the vehicle, 3) costs of owning and operating the vehicle, 4) operationd and maintenance
requirements and 5) on the accessibility of the service areato a particular vehicle design.

Handcarts and pushcarts are often used as a low-cost means of collecting solid waste door-
to-door in primary collection Under normd service, manudly operated handcarts and
pushcarts are limited to about 1 klometer with an effective speed of about 3 klometers per
hour. They ae generdly wdl-suited for the conditions normdly found in low income or
other areas where narrow dreets, low waste generation rates, high waste dendty, and
population dengty preval. Use of handcarts and pushcarts may be waranted for primary
callection in Manado since they are typicaly non-polluting, inexpensve to manufacture and
operate, smple in desgn and can usudly be manufactured locdly. This makes them a very
important element of the sudainable low-cost technology collection approach particularly
suited for primary collection.

There are a variety of different cart designs that have been used throughout the world and
examples are iown in Figure 6.1 on the following page. In sdecting a cat design, dtention
should be paid to desgns that dlow easy handling since the carts have to be moved by
manpower. This limits their loading capacity. An appropriate cart volume should range
between 0.5 to 1.5 cubic meters with an upper weght limit of about 500 kg. The ultimate
gze of handcarts and pushcarts will aso be dependent on the specific configuration and
characteristics of the areas to be collected. Areas with Steeply doping roadways and
difficult trave surfaces will affect cart desgn and capacity. This is rdevant in a number of
digtrictsin Manado.

One important aspect of the proper design of a collection cart is the manner in which they
are loaded and unloaded. To the degree possible, the need to dump the waste on
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Figure 6.1
Examples of Hndcarts and Tricycles

Wheel barrow Barrel pushcart

1-axle pushcart (high)

Tricycle with barral Trieyele with bins

SANDEC 396
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the ground for trandfer to a larger trangport vehicle should be avoided. This practice is
messy and significantly contributes to litter. It is dso tiring work and exposes collection
personnel  unnecessarily to hedth risks in handling solid waste materids. (In areas where
households use plagtic bags for waste storage, this problem is less significant.) One way to
overcome the need for dumping the waste on the ground is to use bins, large bags or barrds
within the carts that can be lifted out for transferring materid to larger vehicles.

Secondary Collection Equipment Resources - Motorized vehicles are normdly required
for secondary collection where greater volumes of solid waste must be managed. This is
especidly the case when solid waste must be transported long distances to remote disposal
aess. However, in many cities throughout Indonesia, mechanized vehicles are limited to
larger roadways where they are able to traverse easly. They cannot be effectively used in
some narow neighborhood roadways. While many sophidicated vehicles have been
developed in indudridized countries for solid waste collection, these may not be
gppropriate for the collection schemes that may be required in Manado because of their cogt,
complexity and the characteristics of Manado's roadways. Examples of typicd mechanized
equipment used in solid waste management are shown in Figure 6.2 on the following page.

Additiondly, there is condderable advantage in sdecting a vehide type that is
manufactured locdly or dready in use for other generd purposes within the dity.
Attempting to dandardize the type of mechanized vehicle used in secondary collection
helps to reduce vehicle downtime by making mantenance esser to peform snce
mechanics are more familiar with the equipment and spare parts may be more readily
avaladle. In some cases, agricultura tractors and trailers have proved to be a suitable
choice for mechanized vehicle trandfer of solid waste. This is especidly the case in aress
closeto the disposal locations.

Personnel Resources - The number of personne required to perform collection services is
dependent on the type of vehicle used, the form of interim storage between the primary and
secondary collection programs and the operationa pattern adopted in either the primary and
secondary collection process. Labor-intendgve sysems are more likely to be used in aress
where sophigticated motorized equipment cannot be considered due to high-cost or difficult
operationa conditions.

One of the key congderations that need to be given in developing a sustaindble collection
sysem (especidly one tha is labor-intengve) is the need to make sure that collectors are
properly compensated. In many regions of the world, solid waste collectors have a low
socid daus and are often pad insufficiently to even earn a living for ther families. This
leads to low morde and dgnificant job turnover where any training provided to collectors is
lot as a result of collection personnd leaving for better jobs Additionaly, solid waste
collectors will often retrieve recyclable materids as they collect solid waste s0 as to
upplement ther earnings. This practice can influence the efficdency of collection by
reducing the time that a collection crew actudly spends collecting solid waste.

Collection Frequency - One of the key decisons that must be made in defining solid waste
collection sarvices is the frequency a which the solid wagte is collected both at the primary
and secondary level. In some instances, decreasing the frequency of collection can provide
auffident savings to dlow enhancement or expanson of the collection sarvices. However,
this is only practicd in areas where solid waste storage does not create aesthetic problems
such as odors. In Indonesia, prevailing temperatures
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Figure 6.2
Examples of Motorized Vehicles

Tractor and trailer

Conventional truck Rear-loading hydraulic-compactor truck :
SANDEC 396 |
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will, more than likdy, require frequent collection. As a result, the collection system has to
provide the means by which resdentid solid waste is removed from resdences daly.
Organic solid waste will dart to decompose within one or two days. Beyond that time
offendve odors may result. The primary collection sysem has to provide the means by
which solid wagte is removed from the resdences daly while the secondary system must
manage the materid at the TPS or containers frequently enough so that odor and vector
(flies, etc.) problems do not develop a the collection points. When this later Stuation
occurs, nearby resdents sometime dart fires to diminae resulting odor and vectors.
However, this often results in the replacement of an aesthetic problem with a potentialy
gregter hedth impact due to the migration of smoke from the burning solid waste to nearby
residences and businesses.

Primary and Secondary Collection Interface - One of the most important aspects of
successul waste collection is the physcd interface between the primary and secondary
collection processes. In Manado, the exiding interface configuration is one of the man
problems with the current collection program Insufficient and improperly designed or
located TPS collection points have mede it difficult to collect solid waste in a controlled and
thorough manner. The nature of the inteface is determined by the way that primary
collection is accomplished. There are three basc schemes used in primary collection
induding:

1. Commund dgorage where people bring their refuse directly to a commund collection

point or pay somebody to do so,

2. Block collection which utilizes mobile collection points where resdents cary ther
waste at prescribed days, times and places to a passng collection vehicle which stops at
a designated location to receive the waste, and

3. Door-to-door collection where the waste is collected by government or private
contractor personnel who then bring the collected waste to a TPS or container.

Communa dorage where household generators bring their waste to communa Storage
fadlities such as roll-off container or concrete enclosures as is the case in Manado is the
chegpest dternative in terms of direct cash requirements. In this case, households contribute
inkind services for primary collection by ether providing the effort to cary ther solid
wadte to the collection points or paying somebody ese to do it. However, for this gpproach
to be practical, communa storage points have to be sted within a reasonable distance from
generators to be acceptable to them. Generdly, resdentid generators will willingy carry
their waste between 50 and 100 m to communa Storage points. However, greater distances
often leads to thear seeking “more convenient” dterndives tha may incude illegd
dumping.

In usng mobile collection interfaces or block collection, resdentid generators will ill
choose to only carry their waste about 50 to 100 neters to a mobile collection point. Such
locations may condst of a handcart or motorized vehicle. If the mobile collection mint were
a handcart, the primary collection process would gill include the trangportation of the
collected waste in the cart to another collection point for transfer to the secondary collection
sysemvehicdle.

The most codtly, but mog reiable, primary collection gpproach is house to house collection
in that it serves every household and does not rey on the willingness of generators to
provide the transportation of ther waste to the collection point. In many deveoping
countries, door-to-door curbside collection with manudly operated vehicles is the most
widespread collection method. Household contribution in this gpproach is minima in that
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they are only respongble to bring their solid waste to curbside or to make it available to the
collector at the agreed to collection frequency.

In some cases where accessible roads are adequate, house to house collection with
motorized vehides may be more efficient than manualy operated cats. However, the
roadways on which the truck travels have to be able to support the traffic disruption that
could occur as a result of the truck stopping frequently to collect waste. In many of
Manado's roads, this would not be practica since other vehicles would not be able to move
past atruck that had stopped to collect solid waste from its generators.

The main advantage of the door-to-door collection with mechanized equipment approach is
that the collected waste can be transported directly to the disposad area without any transfer
to another conveyance vehicle. This effectivdy diminates the interface between primary
and secondary collection sysems. One of the limitations of this gpproach is that if certain
households are in inaccesshle areas dong the collection routes, collection personnd will
have to travel consderable distances by foot to retrieve solid waste to bring it back to ther
vehidesif complete collection coverageisto be maintained.

In planning, recognition must be given to the fact that the primary and secondary collection
processes are interdependent and, for planning purposes, do not necessarily operate as a
dngle function. Developing a recommended level of sarvice in Manado must recognize this
fact Snce the responshbility for each collection function is now under the jurisdiction of a
different leve of governmen.

The interface between the primary and secondary collection process is extremely important
in determining the overdl effectiveness of the collection program. If the primary collected
wadte is not picked up regularly at the collection or transfer Sites by the secondary collection
sysem, solid waste will accumulate to a point where containers or TPS locations may
become full. If waste is not readily collected a dationary collection points, waste
accumulations can lead to dgnificant litter or odor that discourages residents and collectors
from usng the primary collection sysem. This is dso a criticd issue if mobile collection
points are used snce waste collectors will have to lose consderable time waiting for trucks
to recelve ther collected waste or they may opt to dump the collected refuse elsewhere or at
the gte where the truck will eventudly be. As a result, close cooperation between those
providing the primary collection service and those that provide secondary collection is
citicd if the overdl collection program is to be successful.

In some circumstances, consderation should be given to the condruction of transfer depots
that would dlow for grester consolidation of solid waste materid prior to transport to
disposa locations. Since transfer depots may serve more than one kecamatan depending on
its location, they should best be developed by the BPK as an enhancement of its container-
based collection services. In their coordination of thorough needs assessments for each
kecamatan, potentid locations for transfer depots may become evident.

Organization Structure and Management - A dmple organizationd dructure enabling
some basic mechanisms such as cost recovery, supervison and quality control is necessary
in the primary collection process. These organizationd features must adso be pat of the
secondary collection process as wdl. The current responshility for secondary collection lies
primarily with the kecamatans with some involvement with the BPK. Responshility for
primary collection is random with some kelurahans, such as Kdurahan Ronaana, actively
involved in primary collection. For primary collection to be successful, there are two basic
approaches that can be used for primary collection. The current approach of requiring thet
generators get their waste to TPS or containers may continue. Conversely, the kelurahan or
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lingkungan administrators may take a proactive approach is organizing cart-based door to
door collection for ther jurisdictions. This service coud be provided by community-based
organizations or by private contractors including micro-enterprises that make use of people
dready living in the area.

Micro-enterprise Approach - Main paticipants involved in this form of primary collection
are waste generators, collectors (possbly orgenized in the foom of a gandl privae
enterprise), and a legdly responsble municipd authority (which in Manado's case may be
the kelurahans working in conjunction with the kecamaan) In this case, a smdl-scde
enterprise may be a legdly congtituted cooperative of a number of collectors that may be
recruited from within the community where the collection function is to be provided. Initid
financia support for the private enterprisess may be provided through loans from finencid
ingitution or an NGO. The primary collection sarvice in each kdlurahan could be contracted
out to the amdl private enterprise based on a written agreement that defines the tasks and
respongbilities of both the operator and the government entity. An important benefit of a
written agreement is tha it provides the basis for establishing performance standards that
the kelurahan can hold the collection contractor or enterprise to.

One of the difficulties in usng this gpproach is the current lack of experience tha may exist
a the kdurahan levd and with the potentid participants in the smdl private enterprise in
developing a contract that will accomplish the desred purpose. The BPK may provide
assgance in this matter by developing a contractua model that might be appropriate in the
vaious didricts of the city. In assding with the edablishment of a modd written
agreement, conagent practices in each kedlurahan and thereby throughout the City will be
supported. In addition, NGOs might provide traning and consulting services for micro-
enterprise operators.

6.2 Recommended Primary (Kelurahan Level) Collection Target Level of
Service

The mog effective manner in which resdentia solid waste may be brought to a collection
point would be through door-to-door collection usng push carts. To provide optimum
coordination of the collection activity, this service would best be provided by each
kelurahan working in coordination with the kecamatan in which they ae located. This
would dlow the kelurahan to coordinate the function of cart collectors (emplyed by them or
a contractor) with secondary collection provided by the kecamatan or the BPK.

The cost of a door to door collection service will be a function of a number of factors
induding:
The dengity of housing or number of collection stops that would have to be serviced.

The distance that a cart operator collecting solid waste door-to-door would have to
travel to deposit that solid wastein a TPS or container.

A good modd for establishing ad paying for this form of primary collection may be found
in Kedurahan Ronatana in Kecamatan Sario. This kedlurahan was the recent winner of a
cdeanliness competition in the City. (A profile of this competition and the SWM
management practicesin Kelurahan Ronatanaiis presented in Annex D.)

If a decison was made a the kdurahan level not to provide door-to-door collection,
aufficent TPS locations will have to be edtablished to make it convenient for resdentia
generators to bring their solid waste to them. Convenience should be defined by providing
aufficdent TPS or container collection points 0 that any resdentid generator would not
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have to travel over 100 meters to deposit their solid waste. This will reguire a sgnificant
expanson of the number of TPS or containers throughout the City.

6.3 Recommended Secondary (Kecamatan/BPK) Collection Level of Service

The leved of service to be provided by the kecamatan and the BPK secondary collection
program must be aufficient to assure that al collection points are regularly and effectivedy
saviced on a reliable schedule that establishes performance parameters for the generators
and kelurahan door-to-door collection programs. Two approaches are available to the
kecamatan in providing secondary collection. The firg of these, which is congstent with
current practice, would require expanson of the TPS locations or deployment of new
containers that would receive solid waste from generators or kelurahan collectors. New
locations should be based on specific adlyds of the conditions and needs in esch
neighborhood.

In the second approach, a “just in tim& or “block” process can be utilized whereby
kecamatan collection vehicles go a predetermined location a the same time each day for
receipt of solid waste from cart collectors who dso plan ther activities to be at the trandfer
point a the established time. While this approach requires closer coordination between the
kecamatan and kelurahan programs, it does provide better utilization of vehicles and cart
storage. The recommended target levd of sarvice is to provide the means for collecting
solid waste within the primary collection sysem daly. The target level of service should
adso atempt to only collect solid waste from forma collection points through elimination of
illegd dumping by means of enhanced enforcement and providing additiond collection
points. A needs assessment based on criteria defined in Appendix F should form the basis
for determining specific needs to achieve the targeted daily collection in each kecamatan.

6.4 Commercial/lndustrial Waste

The current practice where large commercid edablishments provide ther own means of
trangporting solid waste to the TPA is a reasonable level of service and should continue.
Smdl scde commercdd/industrid  generators should be integrated into the resdentid
collection program and subject to any of the requirements that will emerge from enhancing
the primary and secondary collection processes. This integration should include
condgderation of the smal scde commercid/indudriad generator waste in completing a
service needs assessment in each kecamatan and kelurahan.
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Effect of Other Integrated SWM Processes on Target Levels of Service

A sustainable and effective collection level of service will be affected by other SWM
program elements. For example, the development of effective recycling programs can
help to reduce the amount of waste that must be collected or requiring disposal. Currently,
the only recycling that occurs in Manado is that done by 1) scavengers who retrieve
materials from the collection system or at the disposal area or 2) collection personnel who
retrieve materials while they provide their collection service. While te segregation of
recyclables by collection staff can help to augment their income, the segregation should
not be done in a manner that affects the efficiency of the crew’s core responsibilities.

The disposa area location and operation can have a significant effect on the efficiency of
the collection program. Travel time between the collection routes in each kecamatan to
the TPA will vary depending on their relative locations and the nature of roads that must
be traveled to reach the TPA. The distance between the collection routes and the disposal
area as well as the traffic conditions that are experienced are the primary factors in
determining how long it takes for a solid waste collection vehicle to travel from its
collection route to the disposa area. In solid waste collection, this time is normaly
referred to as “non-productive time” in that the core function of the collection crew, which
is to pick up solid waste, is not being accomplished. The primary intent of any collection
system design is to maximize the amount of time that a collection crew actualy spends
collecting solid waste and minimize the time that it takes to bring that solid waste to the
disposal area and to return to the collection route. In many situations, there is an economic
justification for constructing transfer stations to maximize the time that collection crews
actualy spend on their collection routes. The economic justification for a transfer station
is generaly afunction of the distance over which solid waste must be transported to reach
the disposal area. The greater the distance to be traveled, the greater the economic
justification for considering a transfer facility that allows consolidation of solid waste and
transfer in, possibly, more efficient larger vehicles than those used in collecting solid
waste.

The physical conditions at the disposal area can also have a significant effect on the
efficiency of the collection program. For example, disposa area conditions may be such
that it takes a long time for solid waste to ke offloaded once the ruck as reached the
disposd gdte. This adds to the non-productive time that the collection personne
experience each day. In addition, conditions of the disposal area may be such that they
increase the wear and tear on collection equipment thereby requiring a greater level of
maintenance and repair. This can lead to increased breakdowns that influence collection
efficiency or a premature need to replace a vehicle to maintain the desired leve of service.
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Section 7

Recommended Strategies and Models

Potentia  dtrategies to improve SWM in Manado must address issues related to dl of the
current participants in the City’s solid waste collection program. The intent of an effective
collection program must be to mantan full control of the solid waste from its point of
generation to find disposd. Falure of any of the principa parties to properly handle solid
wage while it is in ther care can lead to the overdl falure of the solid waste collection
program. Accordingly, any drategy to improve solid waste collection in Manado must
address the ability and willingness of each party to fulfill thar respongbility. While meny
of the participants may recognize their respongbility and act accordingly, others may not
thereby requiring enforcement of applicable laws and regulations.

Potentid  strategies relevant to each of the key SWM program paticipants ae shown in
Figure 7.1 which dso identifies the desred results to be achieved as well as the steps by
which the desired result can be achieved.

Figure 7.1

SOLID WASTE COLLECTION IMPROVEMENT STRATEGIES

PARTICIPANT OBJECTIVE STRATEGY

Desired Result

v Eliminate illegal dumping and litter v Accept and be subject to greater enforcement
SOIId WaSte v UsevT.PS/cvontamers in %he correct manner v Increase public awareness of the consequences of SWM issue
¥ Participate in regular neighborhood cleanups v Accept increased fees linked to better service
Generator v Pay reasonable fees for service ¥ Adopt reasonable standards for the manner in which their solid waste is stored packaged and
transported to collection points
v Participate in City, Kecamatan and Kelurahan sponsored SWM programs
v Participate in regularly scheduled clean - up programs
Desned Result How To Accomplish Desired Result
Greater control of solid waste conditions in v Accept responsibility for primary collection in the kelurahan and lingkungan
their jurisdictions v Increase knowledge and capacity to evaluate SWM issues
Kel u rah an/ v Implememation_of door to door collection v Perform needs analysis of their districts and subdistricts
. ¥ Clean-up of drainage channels and v Establish cost effective and suslamable door to door collection for their districts
L n g ku n g an courses v R nd i points in conjunction with kecamatan
v" Develop special programs for areas with special problems such as densely populated poor areas or
riverfront areas
v Sponsor (along with Kecamatans) annual clean -up of district and drainage structures
v Implement recycling and compost programs
De5|red Result How To Accomplish Desired Result
Greater coordination with Kelurahan and v Increase capacity to evaluate SWM collection issues
BPK v Develop 5 year plan for collection system improvments in conjunction with BPK
v Increased collection efficiency v Perform needs analysis for their collection program in conjunction with Kelurahan level needs analysis
v Clean-up of drainage channels and v Establish full cost operating budget for solid waste collection function under their jurisdiction
courses v Support Kelurahan special programs for areas with special problems such as densely populated poor
Kecamatan areas and riverfront areas
v Sponsor and support (along with Kelurahans) annual clean -up of district including drainage structures
v Perform service needs assessments in coordination with each kelurahan
v Assist the kelurahans in performing needs assessment for their subdistricts
v Increase number of TPS/containers locations and collection equipment to service them
v Evaluate and implement just-in-time or block collection
De5|red Result How To Accomplish Desired Result

Greater coordination with Kecamatan ¥ Reviseand update 5 year plan to action mode
v Improved infrastructure planning v Develop reasonable and sustainable level of SWM performance by Kecamatans
v Development of common performance ¥ Monitor and report SWM performance by participants on regular basis
standard throughout City v Assist the kecamatan in providing technical assistance to their kelurahans
v Establish full cost operating budget for solid waste function under their jurisdiction
v Implement reasonable cost recovery programs
v Support special programs for areas with special problems such as densely populated poor areas and

Mu niCipal |ty riverfront areas

v Sponsor and support (along with Kecamatan and Kelurahans ) annual clean-up of district including
drainage structures

v Support and push for greater enforcement of existing laws and regulations

v Develop and implement ongoing public awareness programs relative to solid waste management

v Provide support for recycling and compost programs

¥ Construct transfer depots that may serve more than one Kecamatan

v Locate and implement new TPA on opposite sides of City

¥ Provide technical assistance and coordination to kecamatan for local needs assessments and capacity

building

7.1 Solid Waste Generators

v Accept _and be subject to greater enforcement — Solid waste generators must be
willing to accept and understand the reason for dricter enforcement of solid waste and
litter laws. Their support of effective enforcement programs amed a litter control will
be important to the overall success & Manado's SWM program. Peer pressure as to how
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people act in individud neighborhoods will dso be an important factor in maintaining
the desired conditions.

Increase public_ knowledge and awareness of SWM _issues - Solid waste generators
must respond postively to information presented on solid waste management issues in
Manado. Increased awareness of SWM issues is intended to provide grester motivation
for the required individua actions necessary for effective solid waste management a the
generator and primary collection levd. Public awareness programs should be developed
by the PBK working in conjunction with the kecamaan. These public information
programs should focus on the roles and responshilities that individud solid waste
generators have in the overdl SWM program. As one of its key eements, this project
will make use of the Ledtari process developed in association with the Naturd
Resources Management (NRM) program in - Manado. This multimedia public
information program will provide a bass by which increase public avareness of SWM
issues can be redized. This progran may form the bass for an ongoing public
awareness program amed at SWM issues.

Accept _increased fees linked to better service — Better solid waste management
sarvices may mean increased costs. Public information should include data as to the
manner in which solid waste management services are pad for and the improvements
that will be redized from increesed payments. This data should provide a clear
understanding that any new fees collected at the kelurahan level are intended for specific
sarvices to be provided within their neighborhoods. New fees that may be collected for
door to door or other enhanced primary collection should be clearly linked to the
improvement of services that can be observed in individua neighborhoods.

Adopt reasonable standards in_the manner which ther solid waste is stored,
packaged and transported to collection points - Individud solid waste generators
must adopt reasonable standards for their own performance within the overal solid
wase management program. Public information should be provided that indudes a
definition of what is expected of them in managing their waste until it is collected or
placed in a communa collection dructure. Information should be provided to generators
concerning the manner in which they must store and manage their waste materias while
it in ther possesson. To the degree possble, generators should be provided with
ingructions that help standardize their waste management procedures.

Participate in_City, Kecamatan and Keurahan sponsored SWM _programs -
Individud solid waste generators must be prepared to understand and fulfill their role in
the solid waste management paticulaly in the function of the primary collection
program.

Participate in _reqularly scheduled clean-up programs - The overdl SWM program
in Manado should incdude periodic ceanup efforts amed a addressng waste
accumulations. Waste generators should be prepared to participate in such programs in
their neighborhoods since they are the primary beneficiaries of these locd efforts. This

will help to foster an improved standard for contralling litter and improper dumping of
solid waste.

7.2 Kelurahan

v Accept the responghbility for primary collection in the kdlurahans and lingkungan

— Kdurahan should accept responghbility for primary collection in ther didricts. This
responghbility may include implementation of cat based door-to-door collection or
edablishment of properly placed and sufficient TPS or container collection points to
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sarve thelr resdences and businesses. If possible, door-to-door collection should be
implemented based on the Kedurahan Ronatana mode. All Kdurahan functions should
be closdly coordinated with Kecamatan secondary collection programs.

Increase knowledge and capacity to evaluate SWM issues - Kdurahan officds
should endeavor to develop a better undersanding of solid waste management issues
including the ability to assess conditions within ther own jurisdictions as wel as
adminiger keurahansponsored primary collection programs. If possible, one person in
each kdurahan dhould be responsble for the primary collection program and
coordination of kelurahan activities with the Kecamatan administration and the BPK.

Perform needs analysis of their_digtricts and subdidtricts - Keurahan officias should
be provided the knowledge, tools and models by which b perform initid needs anayses
for their didricts as wdl as to monitor solid waste management practices and needs on a
regular ongoing bads. Criteria for needs assessments in each kelurahan is presented in
Appendix E. In addition, a primer for needs assessment and andyss has dso been
developed within the project. The project will dso undertake a full needs assessment for
one of the City’s kdlurahan as part of its pilot program function.

Implement cost effective and sustainable door-to-door collection for their districts
based on the Kdurahan Ronatano modd - Kdurahan officids should endeavor to
implement cart-based door-to-door collection and to establish reasonable user fees for
these sarvices that are afordable and sustaingble. In addition, each kdurahan should
develop the means by which the performance of the primary collection sysem can be
closgly monitored and adjusted as necessary.

Recommend and _implement new_collection points in_conjunction with Kecamatan
adminigtration - Based on the needs andysis peformed for their service aress,
kelurahan officdds sould be prepared to assist kecamatan offidas in implementing
new collection points (TPS or containers) for trandfer of the solid waste from the
primary keurahanbased collection system to the secondary kecamatansponsored
program. New collection points will be required irrespective of whether a kelurahan
adopts a door to door collection approach or till places the burden of getting solid waste
to the collection points on the generators.

Develop special programs for areas with unique collection problems such as
densely populated poor areas or riverfront areas - Kdurahan officdds should, with
the assstance of the kecamatan and BPK, identify and evauate the specific needs for
aress with unique collection problems. They should dso develop a means by which
solid waste can be effectively collected from these areas on an ongoing and sustainable
bass. Defining and addressng such areas will be an important eement of a needs
assessment.

Sponsor_(along with _kecamatans) annual clean-up of district roads and drainage
gstructures - Kdurahan officdds, working in conjunction with kecamatan and BPK
offidds, should co-sponsor annua cleanup programs to assst in the maintenance of
cdean conditions throughout their digricts. This work should include close coordinaion
with the kecamatan and city agencies respongble for solid waste management. So as to
prevent solid waste from reaching Manado Bay, particular emphasis should be placed on
cleaning drainage structures and removing accumul ated solid waste.

Implement recycling _and compost _programs - Working in conjunction with the
kecamatan and BPK officas, keurahan officids should develop or support the
development of recycling and compost programs aimed at reducing the quantity of solid
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wade require ultimate disposd. This may include compost programs where segregated
organic materials can be used to make compost that can be used in the kelurahan service
area. One of the project pilot programs will demongrate the manner in which this can be
accomplished.

7.3 Kecamatan

v

Increase capacity to_evaluate SWM _collection _issues - Kecamatan officids should
endeavor to increase their technica capacity and knowledge to evauate solid waste
management and collection issues within ther didricts This may include participation
in BPK sponsored programs. To the degree possble kecamatan officials should aso
attempt to pass on relevant information to kelurahan officids within their service area.

Develop 5 year plan for_collection system improvements in_conjunction with BPK -
Working in conjunction with the BPK, kecamatan officids should prepare a five-year
action plan for maintenance and improvement of collection sarvices in therr didricts.
This action plan should include budget projections as wedl as projections for
replacement or new equipment required to sudain an effective levd of sarvice and,
where necessary, increase the collection service area within their kecamatan. This will
help to establish program accountability for kecamatan performance.

Egablish full cost operating budget for solid waste function under ther
luridiction - Working in conjunction with the BPK, kecamatan officias should
develop full cost budgets for provison of secondary solid waste collection services
within their digricts These budgets should be prepared on the bass of full cost
accounting for services provided a a reasondble and sugtanable level of service
Budgets should aso incdlude some eements amed a supporting kelurahan-levd primary
collection activities.

Support Kelurahan special programs for _areas with unigue problems such as
densaly populated poor or riverfront areas - Kecamatan officids should provide
assgance to its kdurahans in providing primary collection in aeas with unique
problems such as densdy populated poor or waterfront areas. This assstance should
include provisons for specid equipment or collection coordination in conjunction with
sarvice for these unique aress. The required activities to provide service to unique area
should be identified during the needs andysis performed for each kelurahan.

Sponsor_and _support (along with Keurahans) annual _clean-up of ther didricts
including _roadways and drainage structures —Kecamatan officids should sponsor
and support annua cleanup of ther didricts. This should be done in conjunction with
ongoing public awareness prograns aimed a underdanding the benefits of a cleaner
environment and neighborhoods. Support should include the coordination of kecamatan
collection resources with speciad area cleanups sponsored a the kelurahan level. So as to
minimize solid waste transport to Manado Bay, cleanup programs should give due
attention to solid waste accumulation in drainage structures and water courses.

Perform service needs assessments in_coordination with each kelurahan — Working
in conjunction with the BPK, each kecamatan should undertake a needs assessment
amed a determining the specific improvements that are required to improve secondary
collection services in thar didricts. The needs assessment should identify exigting solid
waste collection resources (TPS, container locations, etc) and identify deficiencies in
providing the target leve of service.

Assigt the kelurahans in performing needs assessment for their subdistricts — The
kecamatan should assigt the kelurahans in performing needs assessments associated with
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the primary collection program to be adminisered by the keurahans. This assstance
will help to provide greater coordination between the kelurahan primary and the
kecamatan secondary collection programs. It will dso help to assure that there is a
conggent level of servicein dl kdurahan within the kecamatan.

Increase number of TPScontainers locations and collection equipment to service
them - Working in conjunction with the kdlurahans and BPK, the kecamatan officids
should plan for and implement new TPS/container locations for enhanced solid waste
collection.

Evaluate and_implement just-in-time or _block collection - Working in conjunction
with keurahan offidds, evduate the potentid of jus-intime collection for specific
kelurahan or digricts within their service area

Enhance the role of community based organizations and NGOs in_solid waste
management — Working in conjunction with the kelurahan, coordinate and enhance the
involvement of CBOs and NGOs in primary solid waste collection programs as well as
in developing recycling and compost opportunities.

7.4 Municipality

v

Revise and update 5 year plan to action plan _mode - City offidds should
periodicaly update Manado's five-year solid waste nanagement plan so as to plan and
implement system improvements and capitaization of new and expanded equipment
resources. The BPK should be required to submit an annuad report to the Mayor
concerning progress in the implementation of the five year plan.

Develop reasonable and sustainable level of SWM performance standards for all
Kecamatans - A minimum sandard for primary and secondary solid waste collection
throughout the city should be established by BPK. Training should be provided to each
kecamatan and kdlurahan rdative to the atanment of the standard.

Monitor_and report SWM performance by participants on regular bass - Based on
the adopted reasonable and sudainable levd of service, the BPK should monitor the
performance of each kecamatan in providing secondary solid waste collection. To the
degree possible, performance monitoring should accompany budget preparation efforts
a each kecamatan s0 as to associate their level of performance with the leve of funding
to be received.

Assist the kecamatan in_providing technical assistance to their kelurahans — The
BPK should provide technicd assgtance to the kecamatan in heping them train and
educate kelurahan and lingkungan officids in the proper planning, implementation and
operation of primary solid waste collection.

Egablish full cost operating budget for solid waste function under ther
[uridiction - Solid wadste collection dements provided directly by the city should be
defined under a full cost accounting budget process that is based on a reasonable and
udaindble level of service that is conggent throughout the City. This budget
asessment should be tied into the City’s five year plan. Clear accounting of generd
functions that apply to al kecamatan such as the repair and maintenance of mechanized
equipment should be clearly defined.

Implement reasonable cost recovery programs — The City should develop gresater
cos recovery for solid waste management activities. This, however, should be
asociated with a strong public awareness effort that defines the benefits that will be
achieved through increased cost recovery. The City's five year plan should integrate a
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program of greater cost recovery tied to improvements that can be observed by the
people or entities that may be asked to pay additiona fees.

Support _special _programs _for _areas with _unigue problems such as densdy
populated poor areas - BPK solid waste personnd should provide planning and
technicd assstance to the kecamatan and kdurahan in supporting areas with unique
problems within those jurisdictions.

Sponsor_and _support (along with Kecamatan and Keurahans) annual clean-up of
digrict including drainage dructures — The BPK should provide assstance
(economic and technicd) to annua cleanup programs implemented a the kecamatan in
kdlurahan leves. This may involve use of BPK containers and trucks in areas where
gpecia cleanrup projects are being implemented. In addition, the BPK should assist in
the coordination of such programs and in providing public information associated with
them.

Support and push for greater enforcement of existing laws and regulations - City
officids respongble for solid waste management should endeavor to urge city eected
officds to implement greater enforcement of litter and solid waste management laws. In
this context, PD Pasar should aso adopt dricter enforcement of litter control and solid
waste management associated with dl formd markets under its jurisdiction. A particular
emphass should be placed on market area that are in proximity to Manado Bay since
these can serve as a direct source of waste that reaches the bay.

Develop and implement ongoing public awar eness programs relative to solid waste
management — An ongoing public awareness program is mandatory if successful solid
wase management is to be achieved in Manado. This program should atempt to
assertively provide information to the people of Manado on an ongoing and regular. The
intent of this progran should be to educate the resdentid and other solid waste
generaiors as to their respongbilities within an integrated program. The program should
aso focus strongly on improvements that are made in the City’s SWM program and the
means that are being developed to fund them..

Provide support for compost/recycling programs — All solid waste management
programs are enhanced by minimizing the amount of solid waste that must be handled.
Properly developed recycling and compost activities can asss in accomplishing this.
Brokers exig in Manado who buy maerids of vadue from scavengers. Recycling
programs should be fostered to alow recovery of materids that can be sold to these
brokers. BPK should work with PD Pasar to develop recycling and compost programs
for the City's market areas. To the degree possble, organic materid from the market
area should be diverted to compost programs. Derived compost may then be used for
improving the aesthetic conditions at Manado’s market places.

Congruct transfer depots that may serve more than one Kecamatan — The
effidency of any collection sysem is a function of maximizing the amount of time that
a collection crew actudly spends collecting solid waste. Time spent transporting solid
waste to remote disposal areas can be time consuming. Transfer depots provide a basis
by which collection efficency can be enhanced by providing a new location closer to
the collection route location a which solid waste can then be trandferred to more
efficient vehicles (dump trucks, etc.) for trangport to the disposal dte. Transfer depots
can dso save as discharge location for cart-based collectors from neighborhoods in
proximity to the transfer depots. Experience has shown that transfer depots may be most
feasblein regions of the city that are furthest from available disposal locations.
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v Locate and implement new TPA on opposite sides of City — The development of new
disposal aress in different parts of the city will dlow for a generd decrease in the travd
distance for kecamatan in proximity to those aress This will help to increase the
efficiency of collection programs by reducing non-productive time.

v Provide technical assstance and coordination to kecamatan for local needs
assessments and capacity building - The BPK should provide an ongoing means by
which technica assgtance is provided to the kecamatan in mantaining a minimum level
of technicd capacity and knowledge associated with solid waste management issues. In
its initid planning efforts, the BPK should asss the kecamatans and kelurahans to
understand the manner in which needs assessment can be completed for their particular
digtricts.
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Section 8

Key Implementation Action Strategies

There are a number of key activities that may be used to implement the recommended solid
waste collection drategies. To some degree, each of these may be applied to dl of the mgor
SWM participants including the BPK, kecamatan and kdurahan adminidtrative levels and
individua solid waste generators.

8.1 Private Sector Involvement

In the future, the role of the private sector in solid waste management may become more
prominent in Indonesa In many countries, private companies have been able to bring the
required capitdization and operding efficdencies that have heped municipdities save
money while achieving better SWM results. However, experience with such approaches has
been minimd in Indonesia.

A private contractor might provide a means for incorporating more sophisticated technology
in achieving solid wagte collection treatment or disposd. However, asking a private
contractor to bring in new equipment that would increase SWM effectiveness and ficiency
requires a clear recognition that this new equipment and improved services may increase the
costs to be borne by the municipdity and its residents.

Utilization of a private contractor also dlows the establishment of performance standards
that the contractor is required to follow. Performance standards may be defined in the
contract that they may sgn for the work. For example, if BPK hired a private contractor to
perform container collection services, the BPK could require a minimum level of service as
a condition of the contract. This would alow BPK to monitor performance of the contractor
for good service. In many areas where private sector contracts have been established,
pendties are often dipulated in contracts for poor performance. This serves as an incentive
to maintain the desired leve of service.

Currently, there is aso a potentia role for micro-enterprises in Manado to provide door-to-
door collection services in each kelurahan. One issue that would need to be evauated would
be the manner in which these micro-enterprise contractors would be paid. There are two
basic dternatives that can be conddered. In the firgt, the contractor is pad directly by the
resdentid or commercid waste generator for the service of collecting the solid waste every
day and bringing it to a TPS. In the second dternative, the kelurahan pays the contractor to
perform the required door-to-door service. In turn, the kelurahan would seek to collect a fee
from generators for the government sponsored service.

8.2 Public Awareness, Cooperation and Participation

Strong public awareness of solid waste management issues is criticd if Manado's current
solid waste problems are to be corrected. Public attitudes towards litter and the improper
dumping of solid waste must be adjusted so as to not place an additional burden on the
collection program. The public awareness program needs to create a clear link between the
roles that each reddentid solid waste generaor has in the efficiency of the overdl
collection system and its success. It also needs to creste a means by which generators can
fed that they “own” the solutions that are implemented. This requires that the means for
soliciting public input into the SWM planning process be developed.
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One of the key aspects in gaining public acceptance of any new approach toward solid
waste collection is to make sure that the proposed system meets the percelved needs of the
community. In low income aress, 0lid waste management may not the highest priority. For
example, a survey was conducted in Yogyakarta, Indonesa showed that expenditures such
as those on food (which may be as high as 50 to 80% of incomes), housing, cdothing,
eectricity and education were viewed to be higher priorities than solid waste management.
This often places the views of community members a a different focus than those of
decison makers who are more likely to focus on environmental protection and public hedth
issues. While it's important to make sure that resdentia generators are aware of the
negative aspects of improper solid waste management, it is adso extremey important that
any new or enhanced collection sysem meets their perceived needs which may be more
oriented towards convenience and anesthetics.

Its aso important to recognize that solid waste management collection requires the
dgnificant participation of resdentiad generaiors who may be involved in dorage of the
waste in households, trangporting of the waste to roadsde or communad containers, and the
payment of user fees. Because of this, the cgpacity and willingness of households to
contribute to the service is extremely important. This, therefore, establishes a priority for
low-cost rather than high technology solutions that might be prevdent in more
indudtrialized countries.

The public awareness program should aso attempt to create a clear link between the actua
cost of a reasonable level of collection service and generator willingness to pay. Throughout
the world, experience has shown that people are willing to pay more for an improved level
of savice. However, in some locations, fees have incressed without redlizing a sgnificant
improvement in service. This then became an impediment to cregting additiona revenues
required to enhance services.

There are numerous forms of community participation induding:

Individual participation

Collective participation

Materid or financia contributions

Active participation in formulating projects
Each of these should be pat of the regions SWM program. To hep in providing
information to the public concerning solid waste management issues, the project will use the
Ledari process to communicate its findings to the resdence of Manado. This process is
decribed on the multimedia information dissemination process is described on the
following pages.
8.3 Cost Recovery and Financial Resources

To the degree possible, there should be a clear link between the actuad cost of solid waste
collection services and the revenues that generators must pay for them. The ided dStuaion
would be where revenues derived for SWM services would be equa to the overdl costs of
the program. Resdentid generators must be educated to the fact that there are different
components to the SWM services that they receive. For example, a direct payment for door-
to-door collection is soldy for that service whereas the actud cost of solid waste collection
borne by the kecamatan and the cost of operating the TPA by the BPK must dso be funded
in some manner such as the collection of Retribus collected in conjunction with the utility
bills.



Lestari Multi Media
Machine

The Lestari process i
currently  sponsored by

USAID’'s NRM Il and
was desgned to examine
natural resources

management  issues  of
North Sulawes in the
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Lestari Multi Media Machine Criteria

Name L estari Element
Province North Sulawes
Newspaper Partner Manado Post

Started September 2001

No. Monthly Issues 24

No. Copies Published/Month 23,000

Estimated Print Readership 180,000

On Line Readership 4,000/day (Manado Post)
Additional Provinces Reached Makasar, Balikpapan, Jakarta, Ternate, Palu
Radio Program Suara L estari

Est. Radio Reach (Partner: RRI) Minahasa, Manado, Bitung
TV Program Lestari Alamku

Edimated TV Reach (Partner:

Bunaken TV) ( Mgnado

Editorid Board or Governing Body Manado Post, Bunaken TV, RRI Pro2
NRM Program Partners, Universty
Officials, Locd Gov. Officials, NGOs

Content Contributors Specific. Unsrat, CRMP, WCS, PSL-
UNSRAT, Bappedalda, Bapeda

Financia Contributors NRM/USAID, CRMP, IFES

Journdigt field trip 15 journdist from 12 locd media

Average coverage (in loca media | 5 per week (article, talk show and news)

radio, TV and Newspaper) (dueto the journalist field trip)

Cost recovery mechanisms often used in SWM are shown in Table 8.1 which aso presents a
summary of experience with use of these mechanisms across the world. It is noteworthy thet
dl of the mechanisms ae difficult to implement from a politicd perspective. However,
snce the City has dready established a bass of collecting SWM fees through the utility hill,
the opportunity to increase fees to the level required for an effective service may aready
exig.

Table 8.1
SWM Cost Recovery Options
Is it politicall
Can adequate Can the Does the 5?'. PRI Is the
q difficult to use A
Mechanism revenues be revenues be polluter pay this mechanism
generated? |easily collected? more? e easily enforced?
USER CHARGES
Solid Waste Tax Yes No Not Always Difficult No
Volumetric Charges Yes No Yes Difficult No
Tipping Fee Yes Yes Yes Difficult Sometimes
OTHER SOURCES
Property Tax Yes Yes No Difficult No
Business License Fees Yes Yes No Difficult Yes
Utility Surcharge Yes Yes Not Always Difficult Yes
Grants and Donor Support Yes Yes No Difficult No
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8.4 SWM Technical Capacity Building

Training shoud be provided for dl personne especidly kecamatan and kelurahan leaders
and daff on dl aspects of solid waste collection induding needs assessment, equipment
mantenance, and route andyss and dructure. This should appropriatdy be the
responsbility of the BPK snce they should be responsble for atempting to apply a
condgent level of sarvice throughout the City. This project seeks to provide a means for
furthering this capacity building process through the devdopment of primers amed a a
number of SWM issues including needs assessment and collection practices. In addition, a
workshop will be conducted for loca (BPK, kecamatan and kelurahan) leaders and staff on
key SWM issues.
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Appendices

Appendix A - Ligt of Acronyms

Appendix B - Profiles - Kecamatan Solid Waste Management
Appendix C - Profiles — Recyclable Marketsin Manado
Appendix D - Profile— Cleanliness Award Programsin Manado

Appendix E - Needs Assessment Criteriafor BPK/K ecamatan/K elurahan
Evaluation

Appendix F - Sustainable Solid Waste Management Practices Summary
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ADB

BAPPEDA

BAPEDAL

BAPPENAS

BPD

BPK

CBIUIM

CBNRM
CBO
DPR
DPRD

DPTNB

GOl
IUIDP

Kabupaten
Kecamatan
Kelurahan
Kota

LSM

MSW
NGO
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Annex A

List of Acronyms

Asia Development Bank, a multilateral development bank, based in
Manila

Badan Perencanaan Pembangunan Daerah, Regional Development
Planning Board (at provincial and kabupaten/kota levels)

Badan Pengelolaan Dampak Lingkungan, Environmental Impact
Management Agency. Regional offices called Bapedalda (“da” for daerah
or region).

Badan Perencanaan Pembangunan Nasional National Development
Planning Board, the GOI sponsor of the NRM Program

Badan Perwakilan Desa. Village Assembly. Under UU22/1999 this body
governs with the village chief or lurah.

Badan Pengelola Kebersihan Kota Manado. Manado’s Garbage Agency
(before Perda 13/2000: Dinas kebersihan).

Capacity Building in Urban Infrastructure Management — a project
supported by the Asia Development Bank

Community based natural resources management
Community based organization
National Parliament of Indonesia

Local elected Assemblies/Councils at the province (provinsi) and
district/municipality (kabupaten/kota) levels

Dewan Pengelolaan Taman Nasional Bunaken, Bunaken National Park
Management Council

Government of Indonesia

Integrated Urban Infrastructure Development Project, a standard World
Bank loan package for urban infrastructure projects in Indonesia

District or Regency (archaic). Primary unit of governance in a province.
Sub-district. Between a kelurahan and a kabupaten/kota.

Urban village — lowest formal division of government, empowered under
UU 22/1999; in rural areas called a desa or village, where leadership is still
community elected.

Urban municipality; a designation equivalent in governance powers and
status to a kabupaten.

Lembaga Swadaya Masyarakat, community self-reliance institution, the
Official term for a registered Indonesian NGO

Municipal Solid Waste
Non-governmental Organization
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NRM

NRM/EPIQ

PDAM

PPIS

Propenas

Rs
RT

RW

SWM
TPA

TPS
UNSRAT
USAID
Walikota
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Natural Resources Management, the subject and the USAID-funded
Program

Natural Resources Management Program/Environmental Policy and
Institutional Strengthening Indefinite Quantity Contract

Perusahaan Daerah Air Minum (government-owned) Drinking Water
Utility.

Monitoring and technical support contractor for the World Bank’s Second
Sulawesi IUIDP (g.v.) based in Manado.

Program Pembangunan Nasional, National Development Program, from
October 1999 replaces Repelita for essentially the same function

Rupiah (currency of Indonesia)

Rukun Tetangga or Neighborhood Association is the primary unit of
organization (semi-official) in urban and rural villages.

Rukun Warga or Citizens Association consists of a group of neighboring
hamlets. Called Lingkungan in Manado

Solid waste management

Tempat Pembuangan Akhir or disposal area

Tempat Pembuangan Sementara or Temporary waste storage location
Sam Ratulangi [State] University, in Manado, North Sulawesi

United States Agency for International Development

A city mayor.
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Annex B

Profile - Kecamatan Solid Waste Management

The following pages present individud demogphic and solid waste management profiles for
each Kecamatan in Manado.
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PROFIL KECAMATAN BUNAKEN

K ecamatan Bunaken terletak paling utara dengan luas 5.125,29 ha.

Batasadminidratif :  Utara Kabupaten Minahasa
Sdlatan Kecamatan Tuminting
Timur K ecamatan Mapanget
Barat Teuk Manado

Jumlah Penduduk Kecamatan Bunaken pada Tahun 2003 adalah 21.712 jiwa dengan 5.167
KK dantingkat kepadatan penduduk rata-rata 4.24 jiwalha.

Sekretaris
Kecamatan

F.N. Pandensolang,

| | | |
Kasie Pemerintahar Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosia Kasie Pel. Umum
& Perpajakan
Conggresco. A F. Kawatak, SH F. Watulangkow Dra. H. Rumondor
Dra. J. Sumampow

Struktur Organisas Kepemerintahan Kecamatan Bunaken

Kecamatan Bunaken terdiri atas 8 Kelurahan yang mdliputi :

Tongkeina
Molas

Meras

Builang
Bunaken
Alung Banua
Manado Tual
Manado Tuall

Dai deapan kelurahan pada kecamatan Bunaken yang tidek menerima pelayanan angkutan
sampah meliputi 4 kelurahan yang berada di kepulauan Bunaken yatu Kelurahan Bunaken,
Kedurahan Alung Banua, Kelurahan Manado Tua | dan Keurahan Manado Tuall.

Sarana dan prasarana pengel olaan persampahan di kecamatan Bunaken meliputi :

ONoghrwNE

a. Dump Truck - unit
b. Truck Khas Kayu 1 unit
c. Truck Khas Besi - unit
d. Gerobak sampah 14 unit
e. Container - unit
f. TPS 1 unit
g. Titik Sampah 22 buah
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h. TPA Sampah- lokas

Timbulan sampsh pada Kecamatan Bunaken sebesar 54.28 nt /hai yang berasd dari
sampah domestik  (penduduk), jika berdasarkan kelurahan yang menerima pelayanan
angkutan sampah maka timbulan sampah sebesar 36.59 nT /hari sedangkan jumlah sampah
terangkut sebesar 1312 nt/hai dengan ritas angkutan perhai 1.83 rit untuk sduruh
pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Bunaken 9 orang yang terdiri atas 1 orang sopir, 6
orang krew kendaraan dan 2 orang penyapu jalan.

Adapun lokas jdan utama yang menerima pdayanan angkutan sampah diantaranya
mdiputi:
1. Jdan Pongidon

Metode pengumpulan sampah untuk bebergpa keurahan dengan meletakkan/  membuang
sampah ke pinggir jdaVvTPS dan container yang dilakukan langsung oleh masyarakat. Dari
TPS, titik sampah dan container sdanjutnya dibawa ke TPA dengan menggunakan Dump
Truck dan Truk Khas Kayu yang dikelola oleh Kecamatan dan dengan Arm Roll Truck
yang dikdola olen Badan Pengdola Kebershan (BPK) dan sebagian sampah ada yang
dibakar.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
_ e Trotoar/TPS > Khas Kayu
]
S
>
o

e Dibakar

Daam pengeolaan kebershan di Kecamatan Bunaken untuk tahun 2003 telah dianggarkan
dana sebesar- mdaui Anggaran Belanja dan Pendapatan Dagrah Kota Manado Tahun 2003
(belum termasuk ABT). Adapun komponen biaya tersebut meliputi :

a. Adminigras Proyek :Rp. 6,300,000 - (6.06%)
b. Biayaoperasona : Rp. 89,820,850 - (86.30%)
c. Biayapemédiharaan kendaraan ' Rp. 7,954,150 - (7.64%)

Sdan dari pada pembiayaan dari APBD Kota Manado belum ada pembiayaan dari sumber
lan.

Kondis geografis Kecamatan Bunaken secara fisk berada pada bagian utara Kota Manado
dan langsung berbatasan dengan Kabupaten Minahasa Kondis topografi  memiliki
kemiringan yang bervarias, untuk daerah yang rdatif berbukit dengan kemiringan 25-75%
terdapat pada bagian timur sedangkan pada daerah bagian barat merupakan daerah pesisr
dengan kemiringan lereng berkisar 10-25%, daerah kepulauan memiliki kemiringan lereng
<15% kecudi Manado Tua dengan kemiringan tanah mayoritas > 25%. Kecamatan
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Bunaken yang luas didominas oleh lingkungan yang beum terbangun berkisr 95 % dan
dsaya merupakan kawasan terbangun dengan kondis semi permanan dan non permanent

(perumahan desq).

KECAMATAN BUNAKEN
COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 79,789,200 81,930,000 (2,140,800)
1 Salaries’Wages 67,066,200 75,219,000 (8,152,800)
Project Administration 4,675,000 6,787,000 (2.112.000)
Project L eader 1,045,000 1,507,000 (11 x 137.000)
Treasurer 935,000 1,210,000 (11 x 110.000)
Adminitration Staff 770,000 770,000 (11 x 70.000)
Coordinator of supervisor 1,100.000 2.200.000 (11 x 200.000)
Supervisor 825,000 1,100,000 1(11 x 100.000)
Daily Temporary L aborer 62,391,200 68,432,000 (6,040,800)
Driver 11,422,800 5,678,000 1(334x17.000)
Waste Transport 29.258.400 32.064.000 6(334x16.000)
Street sweeper 21,710,000 25,050,000 5(334x15.000)
L ebaran allowance - 5,640,000
Extratrips - -
Health fund - -
2 Worktools - - -
3 Fudl 11,523,000 5,511,000 6,012,000
Diesdl fuel
Premium
L ubricating oil
4 Spare parts - B _
Spare parts
|nner tubeltire
Qil
Repair
5 Stationery 1,200,000 1,200,000 -
6 Monitoring cost - - -
7 Other cost - - -
B MAINTENANCE COSTS 5,935,800 8,719,000 (2.783.200)
V ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE 4,275,000 4,275,000 -
Calculator 275,000
Typewriter 2,000,000
Camera -
Amplifier TOA 2,000,000
Total DIKDA (A+B+C) 90,000,000 94,924,000 (4,924,000)
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PROFIL KECAMATAN MALALAYANG

Kecamatan Maaayang terletak di bagian selatan kota dengan luas 1.721 ha

Baasadminigratif :  Utara Teluk Manado
Sdlatan Kabupaten Minahasa
Timur Kecamatan Wanea
Barat Kabupaten Minahasa

Jumlah Pendudik Kecamatan Maaayang pada Tahun 2003 adadah 54.544 jiwa dengan
12.568 KK dan tingkat kepadatan penduduk rata-rata 31.69 jiwalha

CAMAT

Drs. Jopij
Gontung

Sekretaris K ecamatan
Steven D. Nangoy, SE
Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosial Kasie Pel. Umum &
Perpajakan
HensKario, SE Drs. Max Mandagi Dra. Joane Tengor Ir. Ratnajati Asnawi
Ir. Meiske K. Kaunang

Struktur Organisas Kepemerintahan Kecamatan Madayang

Kecamatan Mddayang terdiri atas 9 Kedurahan yang mdiputi :

1. Mddayang|

2. Mddayang i

3. Bawu

4. Klesk

5. Winangun|

6. Winangun |

7. Mddayang | Timur

8. Maddayang | Barat

9. BatuKota

Sarana dan prasarana pengel olaan persampahan di kecamatan Maadayang mdiputi :
a Dump Truck -- unit
b. Truck Khas Kayu : 2unit
C. Truck Khas Bes : Lunit
d. Gerobak sampah : 24 unit
e. Container : 2unit
f. TPS ;9 unit
g. Titik Sampah : 50 buah
h. TPA .- lokas
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Timbulan sampah pada Kecamatan Mdaayang sebesar 136.36 nT /hari yang berasd dari
sampah domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 80.10 nt/hari
dengan ritas angkutan perhari 7.65 rit untuk seluruh pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Mdalayang 56 orang yang terdiri atas 3 orang
sopir, 21 orang krew kendaraan, 8 orang penyapu jalan dan 24 orang pendorong gerobak.

Adapun lokas jdan utama yang menerima pedayanan angkutan sampah diantaranya
mdiputi:

1. Jdan Wolter Mongingdi

2. Jdlan Kampus Barat

3. Jdan Sam Ratu Langie
4. Jalan Santu Josep

Metode pengumpulan sampah untuk bebergpa kelurahan dengan meetakkan sampah di
trotoar dan aau memasukannya ke TPS dan container yang dilakukan langsung oleh
masyarakat tanpa adanya koordinas dari pihak keurahan, namun disebagian masyarakat
ada yang pengumpulannya dilakukan dengan gerobak sampah dari rumah ke rumah dan
dibawa ke TPS dan atau container berkoordinas dengan kelurahan dan LPM. Dari TPS,
titik sampah dan container sdanjutnya dibawa ke TPA dengan menggunakan Dump Truck
dan Truk Khas Kayu yang dikdola olen Kecamatan dan dengan Arm Roll Truck yang
dikeola olen Badan Pengelola Kebershan (BPK) dan sebagain sampah ada yang dibakar
dan dibuang ke sungai oleh masyarakat.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
— Trotoar/TPS et D
I
E = Gerokbak i COI’]IE?)Igers/
é BP Kebersihan
> Dibakar
Dibuang Ke sungai = Arm Roll Truck

Ddam pengdolaan kebershan di Kecamatan Maddayang untuk tahun 2003 tdah
dianggarkan dana sebesar Rp. 236.197.000,- mddui Anggaran Belanja dan Pendapaan
Dagrah Kota Manado Tahun 2003 (tidak termasuk ABT). Adapun komponen biaya tersebut
meiputi

a. Adminigras Proyek : Rp. 3.170.000,- (1.34 %)

b. Biayaoperasond > Rp. 201.102.000,- (85.14%)
c. Biayapemeiharaan kendaraan : Rp. 31.925.000,- (13.52%)

Sdain dari pada pembiayaan dari APBD Kota Manado beum ada pembiayaan dari sumber
lain.
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Kondis geografis Kecamatan Madalayang secara fisk terletak pada poss yang drategis
karena merupakan pintu masuk dari Kabupaten Minahasa dan jaan penghubung utama trans
Sulaves . Kondis topografi memiliki kemiringan yang bervarias, untuk daerah yang relatif
datar dengan kemiringan 0 — 8 % terdapat pada Keurahan Bahu, Madayang |, Madayang
| Timur dan sebagian dari Kdurahan Mddayang | Barat. Untuk daerah dengan kemiringan
lahan lebih besar dari 15 % sebagain besar terdapat pada Kelurahan Klesk, Batu Kota,
sebagaian Mddayang | Barat, Winangun | dan Winangun 1.

Dai dominad fungd terlinat bahwa sebagaian bessr merupakan lingkungan kawasan yang

belum terbangun.

KECAMATAN MALAYLANG
COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 106,687,400 218,434,500 (111,747,100)
1 Salaries’Wages 86,753,900 192,435,000 (105,681,100)
Project Administration 3,150,000 7,887,000 (4,737.000)
Project L eader 660.000 1.507.000 (11 x 137.000)
Treasurer 570,000 1,210,000 (11 x 110.000)
Adminitration Staff 420,000 770,000 (11 x 70.000)
Coordinator of supervisor 600,000 2,200,000 (11 x 200.000)
Supervisor 900.000 2.200.000 2(11 x 100.000)
Daily Temporary L aborer 83,603,900 184,548,000 (100,944,100)
Driver 9,285,300 17,034,000 3(334x17.000)
Waste Transport 55,494,600 112,224,000 21(334x16.000)
Street sweeper 18.824.000 40,080,000 8(334x15.000)
L ebaran allowance - 15,210,000
Extratrips -
Health fund -
2 Worktools - - -
3 Fud 18,733,500 24,799,500 (6.066.000)
Diesel fuel
Premium
L ubricating oil
4 Spare parts -
Spare parts
Inner tubeltire
Qil
Repair
5 Stationery 1,200,000 1,200,000
6 Monitoring cost - -
7 Other cost - - -
B  MAINTENANCE COSTS 18,037,600 23,419,500 (5,381,900)
\/ ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE 275,000 275,000
Calculator 275,000 275,000
Typewriter -
Camera -
Amplifier TOA - -
Total DIKDA (A+B+C) 125,000,000 242,129,000 (117,129,000)
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PROFIL KECAMATAN MAPANGET

Kecamatan Mapanget terletak di pusat kota dengan luas 5922.2 ha

Batasadminidratif :  Utara Kabupaten Minahasa
Sdlatan Kecamatan Tikda dan Kecamatan Singkil
Timur Kabupaten Minahasa
Barat Kecamatan Bunaken dan Kecamatan Tuminting

Jumlah Pendudik Kecamatan Mapanget pada Tahun 2003 adalah 49.500 jiwa dengan
11.728 KK dan tingkat kepadatan penduduk rata-rata 8.36 jiwa/ha

CAMAT
Dra. Vonny A.
Sekretaris
Kecamatan

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosia Kasie Pel. Umum
Drs. Hengky Loni R. Wowor, SH Lily D. Iksan, SH Ny. M. Nento Kalui & Perpgjakan

Struktur Organisas Kepemerintahan Kecamatan Mapanget

Kecamatan Mapanget terdiri atas 9 Kelurahan yang mdiputi :

Pandu
KimaAtas
Bengkol
Mapanget Barat
Lapangan
Buha

Paniki Bawah
Karagi |
Kairagi Il

CoNOO MWD E

Sarana dan prasarana pengelolaan persampahan di kecamatan Mapanget mdiputi :

a Dump Truck S-unit
b. Truck KhasKayu :1unit
c. Gerobak sampah  : 27 unit
d. Container - 1unit
e. TPS : 28 unit
f. Titik Sampah : 28 buah

Timbulan sampsh pada Kecamatan Mapanget sebesar 123.75 nt /hari yang berasd dari
sampah domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 16.18 nr/hari
dengan ritas angkutan perhari 2 rit untuk seluruh pelayanan angkutan sampah.
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Tenaga kerja kebershan pada Kecamatan Mapanget 45 orang yang terdiri atas 1 orang
sopir, 10 orang krew kendaraan, 7 orang penyapu jalan dan 27 orang pendorong gerobak.

Adapun lokas jdan utama yang menerima peayanan angkutan sampah diantaranya
mdiputi:
1. JHdan MR. AA. Maramis

2. Jdan Bdibis (arah Politeknik)
3. Jdan Mapanget Wusa

Dai sembilan kdlurahan yang ada di Kecamatan Mapanget, terdepat 3 keurahan yang
belum tersentun pelayanan angkutan sampah yatu Keurahan Pandu, Keurahan Bengkol
dan Kelurahan Kima Atas.

Metode pengumpulan sampah untuk beberapa kelurahan dengan membuang sampah ke TPS
dan container yang dilakukan langsung oleh masyaraka tanpa adanya koordinas dari pihak
kelurahan, namun dissbagian masyarakat ada yang pengumpulannya dilakukan dengan
gerobak sampah dari rumah ke rumah dan dibawa ke TPS dan atau container berkoordinas
dengan keurahan dan LPM. Dai TPS, titik sampah dan container sdanjutnya dibawa ke
TPA dengan menggunekan Dump Truck dan Truk Khas Kayu yang dikdola oleh
Kecamatan dan dengan Arm Roll Truck yang dikdola oleh Badan Pengedola Kebershan
(BPK) dan sebagian sampah ada yang dibakar, khususnya untuk warga yang belum
terlayani angkutan sampah.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
———— Dump Truck
> Trotoar/TPS — e e
I
E = Gerokbak i COf]I'EEFi)Igers/ —
& BP Kebersihan
> Dibakar
Dibuang Ke sungai g Arm Roll Truck

Daam pengelolaan kebershan di Kecamatan Mapanget untuk tahun 2003 telah dianggarkan
dana sebesar Rp. 129.403.000,- (tidek termasuk ABT) meddui Anggaran Belanja dan
Pendapatan Daerah Kota Manado Tahun 2003. Adapun komponen biaya tersebut meliputi :

1. Adminigras Proyek : Rp.2.500.000,- (1.93%)
2. Biayaoperasond : Rp.120.488.000,- (93.11%)
3. Biayapemdiharaan kendaraan : Rp.6.415.000,- (4.96%)

Sdan dari pada pembiayaan dari APBD Kota Manado belum ada pembiayaan dari sumber
lan.

Secara umum kondid topografi Kecamatan Mapanget relatif datar dengan kemiringan lahan
0-8% dan mula dilakukan pengembangan kawasan perumahan, pelayanan persampahan
sebagain besar dilakukan didaerah perumahan.
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KECAMATAN MAPANGET
COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 80,485,500 130,880,000 (50,394,500)
1 SalariesWages 59,015,000 118,469,000 (59,454,000)
Project Administration 3,150,000 7,887,000 (4,737,000)
Project L eader 660,000 1,507,000 (11 x 137.000)
Treasurer 570,000 1,210,000 (11 x 110.000)
Adminitration Staff 420,000 770,000 (11 x 70.000)
Coordinator of supervisor 600,000 2,200,000 (11 x 200.000)
Supervisor 900,000 2,200,000 2(11 x 100.000)
Daily Temporary Laborer 55,865,000 110,582,000 (54,717,000)
Driver 6,154,000 11,356,000 2(334x17.000)
Waste Transport 28,960,000 53,440,000 10(334x16.000)
Street sweeper 19.005.000 35.070.000 7(334x15.000)
L ebaran allowance - 8.970.000
Extratrips 1,746,000 1,746,000
Health fund - -
2 Worktools - - -
3 Fud 14,570,500 5,511,000 9,059,500
Diesel fuel
Premium
L ubricating ail
4 Spareparts 4,600,000 4,600,000 -
Spare parts 850,000
Inner tubeltire 3,390,000
Oil 360,000
Repair
5 Stationery 1,200,000 1,200,000 -
6 Monitoring cost - - -
7 Other cost 1,100,000 1,100,000 -
B MAINTENANCE COSTS 4,889,500 7,806,500 (2,917,000)
\ ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE 4,625,000 4,625,000 -
Calculator 275,000
Typewriter 2,000,000
Camera 600,000
Amplifier TOA 1,750,000
Total DIKDA (A+B+C) 90,000,000 143,311,500 (53,311,500)
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PROFIL KECAMATAN SARIO

Kecamatan Sario terletak di pusat kota dengan luas 144.80 ha

Baiasadminidratif :  Utara Kecamatan Wenang
Sdlatan Kecamatan Mddayang
Timur Kecamatan Wanea
Barat Teluk Manado

Jumlah Penduduk Kecamatan Sario pada Tahun 2003 adadah 26.649 jiwa dengan 6.196 KK
dan tingkat kepadatan penduduk rata-rata 184.04 jiwalha

CAMAT
Drs. Johny A.
Sekretaris Kecamatan
Drs. Albi W.E. Semuruk
1

1

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosial Kasie Pel. Umum &

. . Perpajakan
Tommy Woi, SPd Teddy Salindeho, SE Dra. Joula Paruntu Dra. Nelly I. Rumengan

Struktur Organisas Kepemerintahan Kecamatan Sario

Kecamatan Sario terdiri atas 7 Kelurahan yang meliputi :

Titiwungen Utara
Titiwungen Sdatan
Sario Utara

Sario Tumpaan
Saio

Sario Kotabaru
Ranotana

Noak~wdpE

Sarana dan prasarana pengel olaan persampahan di kecamatan Sario meliputi :

a. Dump Truck - Lunit
b. Truck KhasKayu :2unit
c. Gerobak sampah  : 54 unit
d. Container s 2unit
e. TPS > 18 unit
f. Titik Sampah : 37 buah

Timbulan sampah pada Kecamatan Sario sebesar 66.62 mi /hari yang berasd dari sampah
domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 63.83 nt/hari dengan
ritas angkutan perhari 5.85 rit untuk seluruh pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Sario 41 orang yang terdiri atas 3 orang sopir, 20
orang krew kendaraan, 18 orang penyapu jaan.

Adapun lokas jdan utama yang menerima peayanan angkutan sampah diantaranya
meliputi:
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1. Jdan Piere Tandean
2. Hdan A. Yani

3. Jdan Bathesda

4. Jdan Sam Ratulangie
5. Jdan Pramuka

Metode pengumpulan sampah untuk bebergpa kelurahan dengan meletakkan sampah di
trotoar dan aau memasukannya ke TPS dan contaner yang dilakukan langsung oleh
masyarakat tanpa adanya koordines dari pihak kedurahan, namun disebagian masyarakat
ada yang pengumpulannya dilakukan dengan gerobak sampah dai rumah ke rumah dan
dibawa ke TPS dan atau container berkoordinas dengan kelurahan dan LPM. Dari TPS,
titik sampah dan container sdanjutnya dibawa ke TPA dengan menggunakan Dump Truck
dan Truk Khas Kayu yang dikdola olen Kecamatan dan dengan Arm Roll Truck yang
dikelola oleh Badan Pengelola Kebershan (BPK) dan sebagain sampah ada yang dibakar
dan dibuang ke sungai oleh masyarakat.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
e Trotoar/TPS p———— Khas Kayu

el Gerokbak Corlltilgersl p—

Rumah

BP Kebersihan

Dibakar
Dibuang Ke sungai

—>

e Arm Roll Truck

Daam pengelolaan kebershan di Kecamatan Sario untuk tahun 2003 telah dianggarkan

dana sebesar Rp. ~ (tidak termasuk ABT) meldui Anggaran Bdlanja dan
Pendapatan Daerah Kota Manado Tahun 2003. Adapun komponen biaya tersebut meliputi :

1. Adminigras Proyek :Rp. 3,170,000 - (1.11%)

2. Biayaoperasond : Rp. 251,160,000 - (87.76%)

3. Biayapemeiharaan kendaraan : Rp. 31,869,000 - (11.13%)
Sdan dari pada pembiayaan dari APBD Kota Manado belum ada pembiayaan dari sumber
lan.

Kondis geografis Kecamatan Sario secara fisk dilewati oleh sunga Sario, dimana sungai
terscbut meintas  wilayah permukiman penduduk Keurahan Sario Utara, Keurahan
Tiwungen Utaa dan Kdurahan Titiwungen Sdatan. Kondis topografi  memiliki
kemiringan yang reldif datar dengan kemiringan 0 —5 %.
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KECAMATAN SARIO
COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 159,071,500 268,559,500 (109,488,000)
1 SalariesWages 133,209,000 247,371,000 (114,162,000)
Project Administration 4,200,000 6,787,000 (2,587,000)
Project L eader 770,000 1,507,000 (11 x 137.000)
Treasurer 665,000 1,210,000 (11 x 110.000)
Adminitration Staff 490,000 770,000 (11 x 70.000)
Coordinator of supervisor 700,000 1,100,000 (11 x 100.000)
Supervisor 1,575,000 2,200,000 1(11 x 200.000)
Daily Temporary Laborer 129,009,000 240,584,000 (111,575,000)
Driver 10,863,000 17,034,000 3(334x17.000)
Waste Transport 57,936,000 106,880,000 20(334x16.000)
Street sweeper 57.510.000 95.190.000 19(334x15.000)
L ebaran allowance - 19.680.000
Extratrips 2,700,000 1,800,000
Health fund - -
2 Worktools -
3 Fud 23,962,500 19,288,500 4,674,000
Diesel fuel
Premium
L ubricating ail
4 Spareparts - - -
Spare parts
Inner tubeltire
QOil
Repair
5 Stationery 1,200,000 1,200,000 -
6 Monitoring cost
7 Other cost 700,000 700,000
B MAINTENANCE COSTS 15,928,500 24,332,000 (8,403,500)
\ ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE - - -
Calculator
Typewriter
Camera
Amplifier TOA
Total DIKDA (A+B+C) 175,000,000 292,891,500 (117,891,500)
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PROFIL KECAMATAN SINGKIL

Kecamatan Singkil terletak di pusat kota dengan luas 389.10 ha

Batasadminidraiif :  Utara Kecamatan Tuminting
Sdlatan Kecamatan Tikala dan Kecamatan Wenang
Timur K ecamatan Mapanget
Barat Teuk Manado

Jumlah Penduduk Kecamatan Singkil pada Tahun 2003 adalah 46.865 jiwa dengan 10.051
KK dan tingkat kepadatan penduduk rata-rata 120.44 jiwalha

CAMAT
Drs. Helmi
Sekretaris
Kecamatan

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosia Kasie Pel. Umum
Dra. Afrida Solo LaOde M. Rajium Dra. Karlintie cHlEciie Bl

Struktur Organisas Kepemerintahan Kecamatan Singkil

Kecamatan Singkil terdiri atas 9 Kelurahan yang mdiputi :
Singkil Satu

Sngkil Dua

Kombos Barat

Kombos Timur

Ternate Baru

Karame

Ketang Baru

Wawonasa

Ternate Tanjung

COoNOO MWD EF

Sarana dan prasarana pengel olaan persampahan di kecamatan Singkil meliputi :

a Dump Truck - Lunit
b. Truck KhasKayu  :- unt
c. Gerobak sampah s- unit
d. Container :2unit
e. TPS : 28 unit
f. Titik Sampah : 28 buah

Timbulan sampah pada Kecamatan Singkil sebesar 117.16 nT /hai yang berasd dari
sampah domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 31.58 nr/hari
dengan ritas angkutan perhari 4 rit untuk seluruh pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Singkil 15 orang yang terdiri atas 2 orang sopir,
10 orang krew kendaraan dan 3 orang penyapu jaan.
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Adapun lokas jdan utama yang menerima pedayanan angkutan sampah diantaranya
mdliputi:
1. Jdan Ari Lasut

2. Jdan Sungal Mus
3. Jdan Bengawan Solo

Metode pengumpulan sampah untuk bebergpa kelurahan dengan membuang sampah ke
trotoar/TPS dan container yang dilakukan langsung oleh masyarakat tanpa adanya
koordines dari pihak kelurahan. Dari TPS, titik sampah dan contaner sdanjutnya dibawa
ke TPA dengan menggunakan Dump Truck dan Truk Khas Kayu yang dikelola oleh
Kecamatan dan dengan Arm Roall Truck yang dikdola oleh Badan Pengeola Kebershan
(BPK) dan sebagian sampah ada yang dibakar.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
> Trotoar/TPS et XD o
@
E Py Gerokbak WP COf]I'Ezlilgers/ —
T BP Kebersihan
> Dibakar
Dibuang Ke sungai e Arm Roll Truck

Ddam pengdolaan kebershan di Kecamatan Singkil untuk tahun 2003 telah dianggarkan
dana sebesar Rp. 134.231.000,- meldui Anggaran Belanja dan Pendapatan Dagrah Kota
Manado Tahun 2003 (belum termasuk ABT). Adapun komponen biaya tersebut meiputi :

1. Adminigras Proyek : Rp.2.750.000,- (2.05%)
2. Biayaoperasond : Rp.114.231.000,- (83.05%)
3. Biayapemeiharaan kendaraan : Rp.20.000.000,- (14.90%)

Sdain dari pada pembiayaan dari APBD Kota Manado bedum ada pembiayaan dari sumber
lain.

Kondis geografis Kecamatan Singkil secara fisk dilewati oleh sunga Maasng dan sunga
Tondano pada bagian sdatan. Untuk kawasan disgpanjang sungai Tondano ditetapkan
sebaga daerah rawan banjir yang tergolong berbahaya sehingga daerah sempadan sunga
dengan lebar 15 m sebaga daerah bebas bangunan. Kondis topografi Kecamatan Singkil
relative bergdombang dengan kemiringan berkisar antara 0-8% pada daerah terbangun
dissbdah sdatan dan daerah perbukitan dengan kemiringan berkisar 0-50% terdapat
disebelah utara
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KECAMATAN SINGKIL

COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 94,077,600 106,505,000 (12,427,400)
1 SalariesWages 71,667,600 94,283,000 (22,615,400)
Project Administration 5,250,000 7,887,000 (2,637,000)
Project L eader 1,100,000 1,507,000 (11 x 137.000)
Treasurer 950,000 1,210,000 (11 x 110.000)
Adminitration Staff 700,000 770,000 (11 x 70.000)
Coordinator of supervisor 1,000,000 2,200,000 (11 x 200.000)
Supervisor 1,500,000 2,200,000 2(11 x 100.000)
Daily Temporary Laborer 66,417,600 86,396,000 (19,978,400)
Driver 10,362,600 11,356,000 2(334x17.000)
Waste Transport 44,238,000 53,440,000 10(334x16.000)
Street sweeper 11.817.000 15.030.000 3(334x15.000)
L ebaran allowance - 6,570,000
Extratrips - -
Health fund - -
2 Worktools - - -
3 Fud 21,210,000 11,022,000 10,188,000
Diesel fuel
Premium
L ubricating ail
4 Spareparts - - -
Spare parts -
Inner tubeltire -
QOil -
Repair
5 Stationery 1,200,000 1,200,000 -
6 Monitoring cost - -
7 Other cost - -
B MAINTENANCE COSTS 3,647,400 17,438,000 (13,790,600)
V ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE 2,275,000 2,275,000 -
Calculator 275,000
Typewriter 2,000,000
Camera -
Amplifier TOA -
Total DIKDA (A+B+C) 100,000,000 126,218,000 (26,218,000)
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PROFIL KECAMATAN TIKALA

Kecamatan Tikaaterletak di sebelah timur pusat kota dengan luas 1.681,06 ha.

Baiasadminidratif :  Utara Kecamatan Singkil dan Kecamatan Mapanget
Sdlatan K ecamatan Wanea
Timur Kabupaten Minahasa
Barat Kecamatan Wenang

Jumlah Penduduk Kecamatan Tikala pada Tahun 2003 adalah 70.867 jiwa dengan 14.853
KK dan tingkat kepadatan penduduk rata-rata 42.16 jiwa/ha.

CAMAT

Drs. Lexv
Sekretaris
Kecamatan

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosia Kasie Pel. Umum
Styvi Watupongoh, Drs. Franky O. Mike B. Rimpowatu Febv Karisoh. BA A PR

Struktur Organisas Kepemerintahan Kecamatan Tikda

Kecamatan Tikda terdiri atas 12 Kelurahan yang mdiputi :

Karagi Weru
Padl 11
Dendengan Luar
Dendengan Ddam
TikdaAres
TikdaBaru
Ranomuut
Banjer

. Taas

10. Pad IV

11. Perkamil

12. Mdendeng

Sarana dan prasarana pengelolaan persampahan di kecamatan Tikaameliputi :

COoNOO MWD EF

a Dump Truck :2unit
b. Truck KhasKayu :1unit
c. Gerobak sampah  : 24 unit
d. Container - Lunit
e. TPS : 35 unit
f. Titik Sampah : 35 buah
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Timbulan sampah pada Kecamatan Tikala sebesar 177.17 ni /hari yang berasal dari sampah
domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 62.32 nt/hari dengan
ritas angkutan perhari 7.24 rit untuk seluruh pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Tikala 55 orang yang terdiri atas 3 orang sopir, 16
orang krew kendaraan, 12 orang penyapu jalan dan 24 orang pendorong gerobak.

Adapun lokas jdan utama yang menerima pedayanan angkutan sampah diantaranya
mdiputi:

1. Jdan Yos Sudarso

2. Jdan Martadinata

3. Jdan Pingkan Matindas

4. Jdan Daan Mogot

5. Jdan Manguni

6. Jdam Pomorow

Metode pengumpulan sampah untuk bebergpa kelurahan dengan meetakkan/membuang
sampah ke trotoar/TPS dan container yang dilakukan langsung olen masyarakat tanpa
adanya koordines dari pihak kelurahan, namun ada sebagian masyarakat yang membuang
sampah dengan menggunakan gerobak dan berkoordinas dengan Keurahan/LPM. Dari
TPS, titik sampah dan container sdanjutnya dibava ke TPA dengan menggunakan Dump
Truck dan Truk Khas Kayu yang dikeola oleh Kecamatan dan dengan Arm Roll Truck
yang dikdola olen Badan Pengdola Kebershan (BPK) dan sebagian sampah ada yang
dibakar dan dibuang ke sungai.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
> Trotoar/TPS et XD o
@
E Py Gerokbak WP COf]I'Ezlilgers/ —
T BP Kebersihan
> Dibakar
Dibuang Ke sungai e Arm Roll Truck

Ddam pengelolaan kebershan di Kecamatan Tikaa untuk tahun 2003 telah dianggarkan
dana sebesar Rp. 235.806.000,- meldui Anggaran Belanja dan Pendapatan Dagrah Kota
Manado Tahun 2003 (belum termasuk ABT). Adapun komponen biaya tersebut meiputi :

1. Adminigras Proyek : Rp.2.750.000,- (1.17%)
2. Biayaoperasona : Rp.220.300.000,- (93.42%)
3. Biayapeméiharaan kendaraan : Rp.12.756.000,- (5.41%)

Sdain dari pada pembiayaan dari APBD Kota Manado beum ada pembiayaan dari sumber
lain.
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Kondis geografis Kecamatan Tikda secara fisk dilewati olen 3 sunga yaitu sunga Tikaa,
aunga Tingkulu dan sunga Tondano. Kondis topografi memiliki kemiringan yang rdaif
datar dengan kemiringan <7%, namun sebagain kecil disdatan yang berbatasan dengan
Kecamatan Wanea dan dibagian utara yang berbatasan dengan Kecamatan Mapanget cukup
berbukit dengan kemiringan lahan 15-25%. Lingkungan terbangun tersebar secara merata
diwilayah kecamatan Tikaa bagian barat dank ke arah utara sedangkan kearah sdatan
mash merupakan kantong permukiman yang menyebar pada jdur jdan dan tanah landa,
kondis lingkungan terbangunnya berkisar 80%.

KECAMATAN TIKALA

COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 167,118,500 241,537,000 (74,418,500)
1 Salaries’Wages 110,996,000 182,935,000 (71,939,000)
Project Administration 13,400,000 7,887,000 5.513.000
Project L eader 880,000 1,507,000 (11 x 137.000)
Treasurer 760,000 1,210,000 (11 x 110.000)
Adminitration Staff 560,000 770,000 (11 x 70.000)
Coordinator of supervisor - -
Supervisor 11,200,000 4,400,000 4(11 x 100.000)
Daily Temporary L aborer 97,596,000 175,048,000 (77,452,000)
Driver 12,312,000 17,034,000 3(334x17.000)
Waste Transport 56.064.000 85.504.000 16(334x16.000)
Street sweeper 18,720,000 50,100,000 10(334x15.000)
L ebaran allowance 11,910,000
Extratrips 10.500.000 10,500,000
Health fund
2 Worktools -
3 Fud 22,320,000 24,799,500 (2,479,500)
Diesel fuel
Premium
L ubricating oil
4 Spare parts 18,900,000, 18,900,000
Spare parts
Inner tubeltire 18.900,000
Qil
Repair
5 Stationery 1,902,500 1,902,500
6 Monitoring cost 12.000.000 12.000.000
7 Other cost 1,000,000 1,000,000 -
B MAINTENANCE COSTS 7,881,500 26,157,000 (18.275.500)
V ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE -
Calculator
Typewriter
Camera
Amplifier TOA
Total DIKDA (A+B+C) 175,000,000 267,694,000 (92,694,000)
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PROFIL KECAMATAN TUMINTING

Kecamatan Tuminting terletak di utara pusat kota dengan luas 489.2 ha

Baiasadminidratif :  Utara Kecamatan Bunaken
Sdlatan Kecamatan Wenang dan K ecamatan sngkil
Timur K ecamatan Mapanget
Barat Teuk Manado

Jumlah Penduduk Kecamatan Tuminting pada Tahun 2003 addah 49.648 jiwa dengan
10.951 KK dan tingkat kepadatan penduduk rata-rata 101,49 jiwa/ha.

CAMAT

Drs. F.E.
Sekretaris
Kecamatan

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy KaseKes. Sosia Kasie Pel. Umum
YonasR. Lende Paulus Titirlolobi, Maikel Kapoh, Rossa M. Pereira & Perpajakan

Struktur Organisas Kepemerintahan Kecamatan Tuminting

Kecamatan Tuminting terdiri atas 10 Kelurahan yang meliputi :

Tumumpal
Tumumpall
Maasng
Tuminting

Bitung Karang Ria
Sndulang |
Sindulang |1
Kampung Idam

. Mahawu

10. Sumompo

CONOOAWDN P

Sarana dan prasarana pengelolaan persampahan di kecamatan Tuminting meliputi :

a Dump Truck S-unit
b. Truck KhasKayu :1unit
c. Truck Khas Besi > 1 unit
d. Gerobak sampah  : 10 unit
e. Container T- unit
f. TPS > 15 unit
g. Titik Sampah : 33 buah
h. TPA Sampah : 1lokes
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Timbulan sampah pada Kecamatan Tuminting sebesar 124.12 n? /hai yang berasd dari
sampah domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 44.61 nt/hai
dengan ritas angkutan perhari 6 rit untuk seluruh pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Tuminting 27 orang yang terdiri atas 2 orang
sopir, 12 orang krew kendaraan, 3 orang penyapu jalan dan 10 orang pendorong gerobak.

Adapun lokas jdan utama yang menerima pedayanan angkutan sampah diantaranya
mdiputi:

1. Jdan Hasanudin

2. Jdan Pongidon

Metode pengumpulan sampah untuk bebergpa kelurahan dengan meletakkan/ membuang
sampah ke trotoar/TPS dan container yang dilakukan langsung oleh masyaraka tanpa
adanya koordines dari pihak kdurahan, namun ada sebagian masyarakat yang membuang
sampah dengan menggunakan gerobak dan berkoordinas dengan Keurahan/LPM. Dari
TPS, titik sampah dan container sdanjutnya dibawa ke TPA dengan menggunakan Dump
Truck dan Truk Khas Kayu yang dikelola oleh Kecamatan dan dengan Arm Roll Truck
yang dikdola oleh Badan Pengdola Kebershan (BPK) dan sebagian sampah ada yang
dibakar dan dibuang ke sungai.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
e Trotoar/TPS ———— Khas Kayu
@
E Py Gerokbak W] Cor];?;gery e
0:2 BP Kebersihan
Dibakar
. Dibuang Ke sungai > Arm Roll Truck

Ddan pengdolaan kebershan di Kecamatan Tuminting untuk tahun 2003 telah
dianggarkan dana sebesar Rp. 139.530.000,- medui Anggaran Belanja dan Pendgpatan
Dagrah Kota Manado Tahun 2003 (bedum termasuk ABT). Adgpun komponen biaya
tersebut meliputi :

1. Adminigras Proyek : Rp.4.750.000,- (3.40%)
2. Biayaoperasond : Rp.119.725.000,- (85.81%)
3. Biayapeméiharaan kendaraan : Rp.15.055.000,- (10.79%)

Sdan dai pada pembiayaan dari APBD Kota Manado belum ada pembiayaan dari sumber
lain.

Kondis geografis Kecamatan Tuminting secara fisk dibdah menjadi dua bagian oleh
aunga Balang dan dibagian utara terdgpat sunga  kecil Paniki. Kondis topogréfi
kecamatan Tuminting cenderung landa dengan kemiringan lereng <15% dan kawsannya
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berfungs sebagal lingkungan terbangun dengan kegiatan utamanya addah permukiman dan

perdagangan.

KECAMATAN TUMINTING

COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 153,214,000 135,558,500 17,655,500
1 SalariesWages 104,709,000 104,171,000 538,000
Project Administration 8,525,000 8,987,000 (462.000)
Project | eader 1,210.000 1.507.000 (11 x 137.000)
Treasurer 1,045,000 1,210,000 (11 x 110.000)
Adminitration Staff 770,000 770,000 (11 x 70.000)
Coordinator of supervisor 2,200,000 2,200,000 (11 x 200.000)
Supervisor 3.300.000 3.300.000 3(11 x 100.000)
Daily Temporary L aborer 96,184,000 95,184,000 1,000,000
Driver 11,356,000 11,356,000 2(334x17.000)
Waste Transport 64,128,000 64,128,000 12(334x16.000)
Street sweeper 10.020.000 10.020.000 2(334x15.000)
L ebaran allowance 7,680,000 7,680,000
Extratrips 2,000,000 2,000,000
Health fund 1,000,000 -
2 Worktools 6,240,000 6,240,000 -
3 Fuel 30,895,000 13,777,500 17,117,500
Diesel fuel
Premium
Lubricating oil
4 Spare parts 9,720,000 9,720,000 -
Spare parts
Inner tubeltire 7,200,000
Oil 2,520,000
Repair
5 Stationery 1,650,000 1,650,000 -
6 Monitoring cost - - -
7 Other cost - - -
B MAINTENANCE COSTS 6,786,000 25,244,500 (18,458,500)
\/ ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE - - -
Calculator
Typewriter
Camera
Amplifier TOA
Total DIKDA (A+B+C) 160,000,000 160,803,000 (803,000)
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PROFIL KECAMATAN WANEA

Kecamatan Waneaterletak di sebelah timur pusat kota dengan luas 660.35 ha

Batas adminidratif :  Utara Kecamatan Wenang dan Kecamatan Tikda
Sdlatan Kecamatan Madayang dan K abupaten Minahasa
Timur Kecamatan Tikda
Barat Kecamatan Sario

Jumlah Penduduk Kecamatan Wanea pada Tahun 2003 adalah 58.367 jiwa dengan 11.931
KK dan tingkat kepadatan penduduk rata-rata 88.39 jiwa/ha.

CAMAT

Drs. Jantje F.
Tuar

Sekretaris Kecamatan
Jemmy Tuwo, SH

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosial Kasie Pel. Umum &
Perpajakan
Dra. StelaJ. Mangkey Arie Tampanguma, BA Mintje Tumewu, BA Ir. Nelly J.
Kalengkongan ST. Kairupan, SH

Struktur Organisas Kepemerintahan Kecamatan Wanea

Kecamatan Wanea terdiri atas 9 Kelurahan yang mdipuiti :

Tding Atas

Tanjung Bau
Wanea

Pakowa
Karombasan Utara
Karombasan sdatan
Ranotana Weru
Bumi Nyiur
Tingkulu

©CONOOAMWN P

Sarana dan prasarana pengel olaan persampahan di kecamatan Wanea mdiputi :

a. Dump Truck : 2unit
b. Truck Khas Kayu : Lunit
c. Gerobak sampah : 27 unit

d. Container :2unit
e. TPS : 44 unit
f. Titik Sampah : 44 buah
g. TPA : 2 lokad (Taas dan Tingkulu)
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Timbulan sampah pada Kecamatan Wanea sebesar 14592 nt /hai yang berasd dari
sampah domestik (penduduk) sedangkan jumlah sampah terangkut sebesar 63.81 nt/hai
dengan ritas angkutan perhari 6.41 rit untuk seluruh pelayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Wanea 56 orang yang terdiri atas 3 orang sopir,
16 orang krew kendaraan, 17 orang penyapu jalan dan 20 orang pendorong gerobak.

Adapun lokas jdan utama yang menerima peayanan angkutan sampah diantaranya
mdiputi:

1. Han Toldliu Supit

2. Jdan Sam Ratulangi

3. Jdan Babe Pdar

4. Jalan Arnold Mononutu

5. Jdan Tolour

6. Jdan 17 Agustus

Metode pengumpulan sampah untuk beberapa kelurahan dengan meletakkan sampah di
trotoar dan aau memasukannya ke TPS dan contaner yang dilakukan langsung oleh
masyarakat tanpa adanya koordinas dari pihak keurahan, namun disebagian masyarakat
ada yang pengumpulannya dilakukan dengan gerobak sampah dari rumah ke rumah dan
dibava ke TPS dan atau container berkoordinas dengan kelurahan dan LPM. Dari TPS
titik sampah dan container sdanjutnya dibawa ke TPA dengan menggunakan Dump Truck
dan Truk Khas Kayu yang dikdola oleh Kecamatan dan dengan Arm Roll Truck yang
dikdola olen Badan Pengdola Kebershan (BPK) dan sebagain sampah ada yang dibakar
dan dibuang ke sungal oleh masyarakat.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
el Trotoar/TPS Y o
I
E =Py Gerokbak WP Cor];?gery —
E BP Kebersihan
> Dibakar
Dibuang Ke sungai g Arm Roll Truck

Daam pengdolaan kebershan di Kecamatan Wanea untuk tahun 2003 telah dianggarkan
dana sebesar Rp. 274.647.000,- (tidek termasuk ABT) medui Anggaran Belanja dan
Pendapatan Daerah K ota Manado Tahun 2003. Adapun komponen biaya tersebut meliputi :

1. Adminigras Proyek : Rp. 3.170.000,- (1.15 %)
2. Biayaoperasond : Rp. 243.682.000,- (88.73%)
3. Biayapemédiharaan kendaraan : Rp. 27.795.000,- (10.12%)

Sdain dari pada pembiayaan dari APBD Kota Manado belum ada pembiayaan dari sumber
lan.
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Kondis geografis Kecamatan Wanea secara fisk dilewati oleh 4  sunga yatu sunga
Wanea, sunga Sario, sunga Ranotana dan sunga Kumaraka, yang mana sunga-sunga
terssbut pada umumnya melintas wilayah permukiman penduduk dan daerah perkebunan. .
Kondis topografi memiliki kemiringan yang bervariad, untuk deerah yang reative daar
dengan kemiringan 0 — 5 % terdapat pada daerah tengah, bagian barat dan sebagian daerah
utara Untuk dagrah bagian timur dan sdaan serta sebagian daerah utara memiliki

kemiringan bervarias berkisar 0— 15 % dan 5 — 50 %..

KECAMATAN WANEA

COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION

Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 169,049,000 241,133,500 (72,084,500)
1 Salaries’'Wages 125,229,000 201,875,000 (76,646,000)
Project Administration 13,125,000 11,187,000 1.938.000
Project L eader 770.000 1.507.000 (11 x 137.000)
Treasurer 665,000 1,210,000 (11 x 110.000)
Adminitration Staff 490,000 770,000 (11 x 70.000)
Coordinator of supervisor 2,450,000 2,200,000 (11 x 200.000)
Supervisor 8.750.000 5,500,000 5(11 x 100.000)
Daily Temporary L aborer 112,104,000 190,688,000 (78,584,000)
Driver 12,376,000 17,034,000 3(334x17.000)
Waste Transport 69,888,000 85,504,000 16(334x16.000)
Street sweeper 10.920.000 70,140,000 14(334x15.000)
L ebaran allowance - 15,510,000
Extratrips 2,500,000 2,500,000
Health fund - -
2 Worktools - - -
3 Fud 23,850,000 19,288,500 4,561,500
Diesel fuel
Premium
Lubricating oil
4 Spare parts 13.470,000 13.470.000 -
Spare parts
Inner tube/tire
Qil
Repair
5 Stationery 2,500,000 2,500,000 -
6 Monitoring cost - - -
7 Other cost 4,000,000 4,000,000 -
B MAINTENANCE COSTS 5,951,000 25,244,500 (19,293,500)
\/ ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE - - -
Calculator
Typewriter
Camera
Amplifier TOA
Total DIKDA (A+B+C) 175,000,000 266,378,000 (91,378,000)
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PROFIL KECAMATAN WENANG

Kecamatan Wenang terletak di pusat kota dengan luas 279.50 ha.

Batasadminidratif :  Utara Kecamatan Tuminting dan Kecamatan Singkil
Sdatan K ecamatan Wanea dan Kecamatan Sario
Timur Kecamatan Tikaa
Barat Teluk Manado

Jumlah Penduduk Kecamatan Wenang pada Tahun 2003 adalah 41.536 jiwa dengan 9.152
KK dan tingkat kepadatan penduduk rata-rata 148,61 jiwa/ha.

Kasie Pemerintahan Kasie Tramtib Kasie Pemb. Masy Kasie Kes. Sosia Kasie Pel. Umum
& Perpajakan
Drs. JA. Drs. D. J. Kotambunan, Anneke J. _ _
Montong Manoppo SH Lukar SH Tahir Ismail,

Struktur Organisas Kepemerintahan Kecamatan Wenang

Kecamatan Wenang terdiri atas 12 Kelurahan yang mdiputi :

Caaca

Istigla
Penaesaan
Lawangirung
Komo Luar
Tikda Kumaraka
Mahakeret Timur
Mahakeret Barat
. Wenang Utara
10. Wenang Sdatan
11. Teling Bawah
12. Bumi Beingin

COoNOO MWD EF

Sarana dan prasarana pengel olaan persampahan di kecamatan Wenang meliputi :

a Dump Truck - Lunit
b. Truck KhasKayu : 3unit
c. Gerobak sampah  : 20 unit
d. Container : 8unit
e. TPS - 14 unit
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f. Titik Sampah  : 120 buah

Timbulan sampah pada Kecamatan Wenang sebesar 203.84 nT /hai yang berasd dari
sampah domestik (penduduk) dan sampah non domestik (pasar), sedangkan jumlah sampah
terangkut sebesar 162.26 nt/hari dengan rites angkutan perhai 14,55 rit untuk seluruh
pel ayanan angkutan sampah..

Tenaga kerja kebershan pada Kecamatan Wenang 98 orang yang terdiri atas 6 orang sopir,
36 orang krew kendaraan, 52 orang penyapu jalan dan 4 orang pendorong gerobak
diwilayah pasar senggol.

Adapun lokas jdan utama yang menerima peayanan angkutan sampah diantaranya
mdiputi:

1. Jalan Piere Tandean

2. Jdan Sam Ratulangi

3. Jdan Diponegoro

4. Jdan Toar

5. Han Lumimut

6. Jdan 17 Agustus

7. Jdan WR. Supratman

8. Jdan Wdanda Maramis

9. Jdan Sargpung dan Jalan DL. Lasut

Metode pengumpulan sampah untuk beberapa kelurahan dengan meletakkan sampah di
trotoar dan atau memasukannya ke TPS dan container yang dilakukan langsung oleh
masyarakat tanpa adanya koordines dari pihak kedurahan, namun disebagian masyarakat
ada yang pengumpulannya dilakukan dengan gerobak sampah dari rumah ke rumah dan
dibawa ke TPS dan atau container. Dari TPS, titik sampah dan container sdlanjutnya dibawa
ke TPA dengan menggunakan Dump Truck dan Truk Khas Kayu yang dikdola oleh
Kecamatan dan dengan Arm Roll Truck yang dikdola oleh Badan Pengelola Kebershan
(BPK) dan sebagain kecil sampah ada yang dibakar oleh masyarakat.

Tingkat Kelurahan/MMasyarakat Tingkat Kecamatan
Dump Truck
e Trotoar/TPS ———— Khas Kayu
@
E =P Gerokbak i Cor];?;gery e
0:2 BP Kebersihan
Dibakar
. Dibuang Ke sungai > Arm Roll Truck

Ddam pengelolaan kebershan di Kecamatan Wenang untuk tahun 2003 telah dianggarkan
dana sebesar Rp. 721.606.000,- (tidek termasuk ABT) mddui Anggaran Bedanja dan
Pendapatan Daerah Kota Manado Tahun 2003. Adapun komponen biaya tersebut meliputi :
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1. Adminigras Proyek
2. Biayaoperasonad
3. Biayapemdiharaan kendaraan

: Rp. 3.170.000,- (0.4 %)
: Rp. 701.299.000,- (97.19%)
* Rp. 17.137.000,- (2.37%)

Sdan dari pada pembiayaan dari APBD Kota Manado belum ada pembiayaan dari sumber
lain.

Kondis geografis Kecamatan Wenang secara fisk berbatasan dengan sungai Tondano
terutama daerah dibagian utara dan berbatasan langsung dengan Tduk Manado untuk
dagrah bagian barat. Kondis topografi memiliki kemiringan yang bervarias, untuk daerah
yang reldive datar dengan kemiringan 0 — 8 % terdapat pada kelurahan Cdaca, Igtigld,
Wenang Utara, sebagaan Wenang Sdatan, Penaesaan, Komo Luar dan Lawangirung.
Untuk daerah yang dengan kemiringan lahan lebih besar dari 15 % sebagian terdapat pada
kelurahan Bumi Beringin, Mahakeret Barat, Mahakeret Timur, Teling Bawah dan Tikda

KECAMATAN WENANG
COMPARISON BETWEEN 2002 O & M COST REALIZATION AND CALCULATION
Actual Cost Calculation Differences Notes
A OPERATIONAL COSTS 277,315,000 601,040,600 (323,725,600)
1 Salaries’Wages 238,814,400 555,919,000 (317,104,600)
Project Administration 4,302,000 10,087,000 (5.785.000)
Project | eader 822.000 1,507,000 (11 x 137.000)
Treasurer 660,000 1,210,000 (11 x 110.000)
Adminitration Staff 420,000 770,000 (11 x 70.000)
Coordinator of supervisor 600.000 2.200.000 (11 x 200.000)
Supervisor 1.800.000 4.400.000 4(11 x100.000)
Contract Daily L aborer 234,512,400 545,832,000 (311,319,600)
Driver 18,478,800 34,068,000 6(334x17.000)
Waste Transport 95,133,600 192,384,000 36(334x16.000)
Street sweeper 120.900.000 260.520.000 52(334x15.000)
L ebaran allowance - 43,740,000
Additional trips 15,120,000
Health fund
2 Worktools - - -
3 Fud 37,467,000 44,088,000 (6,621,000)
Diesel fuel
Premium
L ubricating oil
4 Spare parts
Spare parts
Tires
Others
5 Stationery 1,033,600 1,033,600
6 Monitoring cost -
7 Other cost - -
B MAINTENANCE COSTS 20,410,000 48,664,000 (28.254.000)
\/ ehicles maintenance cost
Other maintenance cost
C ASSET PURCHASE 2,275,000 2,275,000
Calculator 275,000
Typewriter 2,000,000
Camera
Amplifier TOA -
Total DIKDA (A+B+C) 300,000,000 651,979,600 (351,979,600)

Kumarakan.
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Annex C

Profile — Recyclable Markets in Manado

Recylable Market Profile 1

Business Owner: Tengku Langi

Address: J. Buha, Lingkungan |1, Kelurahan Buha (close to Sumompo),
Kecamatan Mapanget

Telephone: 0812 430 3450

Material collected: plagtic

Business Capacity: 6 tonnesmonth or 10.5 tonnes/ 2 months
Shipped to Surabaya (in container)

Addressof buyer:  PT. Duta Budi

(TulusRg o)

J. Perindugtrian I11/ 47

Surabaya
Regular waste collectors: 3 including those in Pasar Jengki, in front of Toko Happy
Type of materials sold (mainly):

Shampoo plagtic bottles
Water container (emberan)
Above Materials sold mixed and unsepar ated

Prices:
Buying:  Rp. 600/ kg (mix of any kind of plagtics)
Hling: Rp. 750/ kg (average, different types of plastic have different price)
—> Priceisbased on Surabaya buyer’ s place/factory
—> Shipment cost to Surabaya: 400 Rp/kg
—> Price varies depending upon type of plastics
Shampoo plagtic bottle: Rp. 2,000/ kg
Water container (emberan):  Rp. 900/ kg
Note: - There are 50s type of plastic

- Best price: plain (uncolored) & no marking/brand, etc. ie. ex medicd infusion
plastic bottle, & glasssize“agua’ yet light and wet & left water content - need
blowing

No. of worker: - 7 persons (based on contract)
- 3 adult women (housewives) & 4 girls

Contract price per worker: - 100 Rp/kg (gross-any kind of plastic)
- capacity: 1 (gross) tonne/person/week
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Remarks:
“Aqua’ bottle not the same as “kaki 3" or coca cola bottle
“Aqua’ bottle: easier to clean
Coke: more time needed
"Aqua’ bottle (PET) not shipped - for seaweed; occasiondly purchased
ex lube ail bottle; occasondly purchased - for handicraft

Sometimes receive cardboard
0 pressed from3 mto 1/2 mthick (app. 50 kg)

Shampoo plastic bottle shipped to Surabayato be reprocessed for plastic pelet
= Pladicfactory usng pellet inManado located at J. Cereme

= Usdng blowing machine - botlle, etc. again

» |f$down > origind pellet preferred

» |f $up > mixed pelet withrecycled ones desirable

Washed after cut into small chips
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Recylcable Market Profile 2
Business Owner: H.Mochammad Sadjoem

M anagement: M.S. Kusumah (Rita/lSri Rahayu) - Financid & Adminigtration
Saful Bahri - Technica-Operational

Address: Karagi | Tiram
Kec. Mapanget

Telephone: 812 805

Rita address: Perkamil BTN Blok F No. 100
Telp. 869 801

Material collected: plagtic
Business Capacity: 1~2 container(s)/month

- “community waste’: gpp. 15 tonnes/mo. (mix of any kind of
plagtics)
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- “indudrid wedt€’:
“bimoli”: 1 ton/mo. average
“agua’: 10.5 tonnes/mo. average
“cocacold’: uncertain

Note: could handle up to 350 kg/day gross
- “agua’ 600 ml PET bottle: 50 kg/day

Addressof buyer:  Jakarta("agua' plastic shipment)

regular point:  storehouse (gudang)
J. H. Menceng
Pluit, Tangerang

Regular waste collector:

About 12 "roda'/ base (pangkdan) incl. those from Km 5 (Sumompo), Taas, Tingkulu,
in front of old movie theatre near Megawati Bridge at Pasar Calaca

- Location of “roda’: (basicaly collecting plagticd/ “dry” waste)

Prices:

Note:

- Bau - Mddayang - Karombasan
- Perkamil - Pasar 45 - Tingkulu (3 persons)
- Tuminting (severd)

- Sario (2 persons,; in front of Bahu Mall & next to Rock Rand Kafe in Ranotana)
- others

In severa cases. “rodd’ as scavengers and collector (“pengumpul”) = buy plastics
from scavengers

Note: if has no capita, base is given Rp. 300,000 to 500,000 as stimulant capital, as
long as has location, plastic to be picked up

This base was mostly owned by Mr. Sadjum’s ex subordinate when he was military
chief contralling Sanger (Dandim)

Also from hospitals: Pancaran Kasih, Maddayang (Manado), Bitung (carried by
hospita’ s truck), Tomohon, Tondano - direct, not through “roda’

aso from refill dean water fadility (*AG”) - direct - unused plagtic “gdlon”

Buying: 700 Rp/ kg mix plagtic
Hling: 2,000 Rp/kg (average)

There are 86 types of plagtic
Container (ember) made of poly propylene - middle price

PV C (pralon) burned: Jawas price < 1,000 Rp/kg = noat financidly feesble if
shipped to Jawa

Shipment cost to Jakarta: 500 Rp/kg (al in, door to door)

No. of worker: - 8 permanent

- could be more than 8 if more plagtic recelved

Contract price with worker: - 500 Rp/kg
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Secured order/contract from:

"Aqua’: 40 tonnes ongoing - since "aqua’ started business in Manado

o0 hashandled app. 200 tonnes delivered in severa packages over 2 years - time
needed actudly only 2 weeks - shipped to “agqua’ factory in Jekarta

o forplagic gdlon > accumulated until certain amount then contracted in bulk

Cocacola: 60 tonnes of broker/ old bottle “crate”
0 Sadjum takes crates dready broken, cut into pieces from the factory to be cut into
smaller pieces, washed, packed, and shipped to Jakarta s coca cola company

-> If the processed product (plastic chips) not “clean” - not send to “agua’ or coca cola
anymore - processed by plastics pellet factories (in Kapuk, Jakarta)
0 “bimali”: unused cooking ail bottles > accumulated yearly then contracted

They estimated 60~70% plastics waste in Manado is recycled, remaining 30~40% wasted
In business since 1980s, Mr. Sadjum is origindly from Sukabumi, West Java
20~30% reduction from those bought (gross) to sold (net) > average 75% net

Rita has taken part in environmental protection course > (Smple) wastewater treatment
plant built to process the wastewater from washing unit

Exigting process. wastewater from washing unit - filter - sedimentation tank >
treated water to river, dudge buried

Unused plastic - burned
Vehicles operated: 2 (smdll) pick up trucks

Recyclable Market Profile3

Business Owner:
Address:

Telephone:
Material collected:
Business Capacity:

Address of buyer:

Purnomo Teguh (The Cun)
Nontje Tunggadi

J. A.A. Maramis No. 87, Kayu Watu, Kairagi |1, Kecamatan
Mapanget

812761

cardboard (only)

2 containers shipment; 10 tones/ container
1 shipment/ month - 20 tones/month
arranged in packs (1 pack = 100 kg)
Surabaya-Sidoarjo

PT. Pakerin (long term buyer)

-> reprocess to become cardboard again

Regular waste collector:

2 from Sumompo

2 from Taas

supermarkets: many, sometimes 100 kg/time
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Prices:
- Buying: 300 ~ 400 Rp./kg

Sling: 1,000 Rp./kg

- not indl. insurance

-> franco buyer's storehouse in Surabaya

-> shipment cost to Surabaya: 400 Rp/kg

No. of worker: - 2 persons

Contract price with worker: - 10,000 ~ 15,000 Rp/kg
- med adlowance 7,000 Rp/day
- if there's cardboard there's work
- Saturday: hafday

- Sunday: holiday
Remarks:
5~6% reduction from those bought (gross) to sold (net)

used to collect bones (for buttons, etc.), shoes hed (plastic parts taken for water jug-
1] G'nba’”)

Toko Dwikarya processes low quality cardboard to be reprocessed for eggs "cushion'’
-> has poultry too
from Makassar

_z-q:r o 55 b ‘__‘.- ‘-_— . =

Cardboards ready for pressing and packing
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After completely packed ready for shipment

Recyclable Market Profile 4

Business Owner: H. Kadir Pakaya
Ardin Noho (ass stant)

Address: Tuminting
Telephone:
Material collected: Meta/ scrapiron

Business Capacity: 3~4 containers'month
10 torymonth (copper mix Aluminum)
60~70 ton/month (iron)
10~15 ton (ex battery)
(if shipment exceeds Rp. 300 million = insured)

Addressof buyer:  Surabaya (nationdly, find destination: Jekarta or Surabaya)
- from Manado, Makassar, & Gorontalo - al to Surabaya
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Regular waste collector:
12 incl. those a J. Roda

there are about 50 metal scavengersin Manado
Prices:

Buying: 500 Rp./kg (scrap iron)
10,000 Rp./kg (copper)
7,000 Rp./kg (duminum)

Sling: 1,000 Rp./kg (scrap iron)
12,000 Rp./kg (copper)
9,000 Rp./kg auminum (2,000 Rp/kg gross profit, 1,000 Rp/kg net profit)

No. of worker: - 12 permanent
- payment weekly
- job: pressng

Contract price with worker:

- If contracted: - 150 Rp/kg (frying pan)
- 300 Rp/kg (bailing pan)
- 400 Rp/kg (can, Aluminum pan)
- Ifdaly: - 20,000/day (frying pan)
- 25,000/day (boiling pan)
- 35,000/day (can, Aluminum pan)

Remarks:

Origin from Gorontalo & has been 10 yearsin the business

Maor broker for Gorontalo, North Sulawes, Ternate

There are 4 other brokers shipping to Surabaya, yet smadler: in Teling 2, Perkamil,
Sumompo, Calaca

Shipment cost to Surabaya: 3 million Rp/container

1 container = 20 ton (25 max)

Shipment cost: 100 Rp/ kg iron

Many kind of meta/iron, ie. duminum: wire, knee, (thick) pan, can, frying pan

4 types of copper: wire, dynamo, plain

2 types of bronze: “kuningan”, “bubukan” (crushed)

No casting factory in Manado (There was a plan to build one in Kaasey but it was
cancelled
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After pressed than put into sacks and weighted
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Annex D

Profile — Cleanliness Competition Programs in Manado

National Programs

The City of Manado appears to take great pride in the fact that it been the recipient of the
Adipura Award which was developed to recognize clean communities throughout
Indonesia. The City of Manado won this prestigious award in the recent past. As a successor
to the Adipura program, the centrd government has launched a smilar program cdled
Bangun Prga Lingkungan. This program, led by the Minigtry of Environment, is broader in
terms of its evauation aspects. The mgor god of the program is to encourage locd
govenment to peform wdl from an environmental perspective. Guiddines are established
by which loca governments will be evauated. |ssues evaluated in 2002/2003:

Solid waste management

Public space infrastructure

Public facilities

Water qudity.
These issues were viewed from three perspectives including 1) management, 2) community
empowerment, and 3) physcd characterisics. The program intent is that evauations would
be conducted regularly so that a change in performance could be measured. The program

results are also expected to serve as a way of making public performance accountable to the
public thereby promoting a trangparent, accountable, and participative government.

The program evauation team is composed of a fiedd team (Tim Lagpangan - TL), a dty
evduation boad (Dewan Evaduas Kota - DEK), and a nationd board (Dewan
Pertimbangan Nasiond - DPN). Monitoring is to be regularly held once every four months
with the evduation done annudly.

For the 2003 competition, the national evauation team conducted an assessment in Manado
in August and December 2002 as well as in April 2003. However, the City was not
successful in this period. Badung/Kuta & Tabanan in Bdi were announced as winners in
June 2003. (For the next evauation period, the nationd evaluation tam is expected to come
to Manado in ealy December 2003 and a further announcement of a new winner is
expected in June 2004.)

Manado Local Programs

In addition to the above nationa program, the city has created its own competitive program
cdled Bangun Prga Berhikmat. This program is designed to hep achieve the city's goal d
being seen as a clean and green city. Bangun Prgja Berhikmeat covers three main aspects.

Solid waste
Orderliness
Green spaces

An evduation team was edtablished by the City to indude dl key stakeholders in the city.
Last year, the team was cdled “Tim Penila” (Evduation Team). For the coming year it will
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be identified as “Tim Bangun Prgd’ (Bangun Prga Team). The evauation team is made up
of:

BPLH (Badan Pengdola Lingkungan Hidup - Agency for Environmenta Affars) which
only serves as facilitator and secretary for the evaluation team.

A community representetive
A media representative

Rdigion leaders through the BKSUA (Badan Kerja Sama Umat Agama) a multi-religion
cooperation body.

Univerdty/campus  representatives  from  severd  departments  induding  environment,
urban planning, €tc.

Y outh organization representative.

The evduation is intended to use the same badc criteria used by the centrd government
program (Bangun Prga Lingkungan). Through the evauation, kelurahan would be ranked
into four categories, namdy, 4 da “tdadan” (champion), 3 star “pelopor” (initiator-
pioneer), 2 sar “perintis’ (pioneer), mosquito/fly “kotor” (dirty).

In the initid evauation, each kecamatan proposed its best kelurahan. As a result, 9
kelurahan were evauated. In addition, a specid area (kawasan) that was composed of
markets and selected commercial areas was dso evduated. Markets evaluated induded dl
formd marekts in the dty, while commercid aess induded 5 mgor shopping areas
(Matahari, Coco, Wanea Plaza, Manado Plaza and Bahu Mdl).

The four best kelurahans identified by the Bangun Prgja Team were:

Ranotana (Kec. Sario)

Bahu (Kec. Madaayang)
Bumi Beringin (Kec. Wenang)
Meras (K ec. Bunaken).

The winners of the competition will be rewarded a study tour to the nationa champion
community in Bdi (Badung/ Kuta & Tabanan). The people that will go on the study tour
from each kdurahan indudes Iurah (head of keurahan), head of LPM (Lembaga
Pemberdayaan Masyarakat-Community Empowerment Body) who is regaded as
representative of community, and other representatives from locd government. The intent
of the study tour isto reinforce the motivation for maintaining aclean didrict.

The next competition and evauation is expected to begin soon after the end of Ramadan).
There has been some consderation that the program would be expanded to evaluate schools
and (kawasan) office buildings (including both private and local government offices).

The SWM practices in the winning kelurahan can serve as a modd by which to base other
programs throughout the City. A profile for the winning kdurahan (KELURAHAN
RANOTANA in Kecamatan Sario follows:

Keurahan Ronatana was voted best keurahan of the “Bangun Prga Lingkungan
Berhikmat” (cleen and green city) competition in 2003. Key information concerning
Keurahan Ranotanais shown below:

Description of Kelurahan
Head of Keurahan (Lurah): F.P. Mawicere
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Head of Community Empowerment Board (LPM) Novi M.

Population: 4,896 people
No. of households: 703 households
Szeof area: 25 Ha

No. of Lingkungan: 6 Lingkungan

Solid Waste Collection Program Description

Solid waste collection in the keurahan is accomplished usng door to door collection
through the use of push carts. Collection personnel and equipment include the following:

No. of cart pullers: 6 persons

No. of carts: 13 units, 3 of them currently broken

Origin of carts. 7 units from LPM, 2 units from PLN, and 4
units from kecamatan.

Door to door collection from households is occurs ether in the morning or lae in the
afternoon. Collected solid waste is then brought to two TPS: one is located close to Gran
Puri Hotdl, and the other is located in front of Polda Sulut office (next to PLN office ) at J.
Bathesda

Evduation of the collection sysem (waste quantities and fees collected) in every
lingkungan is done regulaly on monthly bess by holding multi-party meeting facilitated by
the kdurahan. These monthly meetings include representatives of the community,
lingkungan, and LPM.

Sysgem’s financid needs are met through collection of a fee from every household and
store/shop. Fee collection is managed by the respective Lingkungan in which the generator
is located. The amount of fee is determined through mutud agreement between Lingkungan
and community and the LPM a the time of the aforementioned monthly mesting. The fees
vary from Rp. 2,500 to Rp. 4,000. Houses with rented rooms are charged a higher fee with
an additiond Rp. 2,000 charged for every rented room. The fees that are collected cover not
only pay for the cart pullers, but also for maintenance and replacement of carts.
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Annex E

Needs Assessment Criteria for BPK/Kecamatan/Kelurahan

Evaluation

I mportant that both hard aspects (containers, vehicles, transfer points, transfer stations, etc.)
and the soft issues (scheduling, route structures, fee systems, legal/political framework, etc.) be
evaluated geographically and politically.

Reasons to Evaluate Solid Waste Collection

1.

Fundamental Changesin the Required Collection Structure—
a. What impact will the establishment of new regiona disposal facilities have on collection
practices and the need for secondary transfer?

L evel of service:

a. What level of serviceis required to meet the communities' needs?

b. What expectations exist with respect to the frequency of pickup and the convenience of
set-out or communa collection requirements for solid waste generators at the local
government level ?

Rolesfor the public and private sectors:

a. Isthereapoalicy preference regarding the roles of the public and private sectorsin providing
waste collection services? How will the informa private sector participate in the program?

b. Istheinformal private sector apt to be an impediment to achieving effective collection?

System funding:
a. How can any improvements in solid waste collection be funded?

Establish Sustainable Objectives for Effective Collection and Transfer

Requires that a desired level of service be defined.

Frequency of routine collection and type of collection service commonly defines level of
Service.

Leve of service determines the cost of collection.

Needs Assessment Steps and Criteria

Step 1: Conduct Coallection Situation Analysis
1. Gather background data. 2. Inventory and assess existing conditions

Waste composition

Generator storage and handling practices
Collection service

Diverson methods and programs
Disposd facilities.

a.  Applicable laws and regulations
b. Demographics

c. Physica characteristics

d. Landuse

©ao o

3. Obtain input from residents and businesses. | 4. Waste Characterization:

a Formad: a.  Sources
i. Reuse b. Types
ii. Recycling c. Quantities
b. Informd: d. Seasond variations
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Cc. Reuse
d. Recycling

5. Generator Storage and Handling Practices:
a. Container types used
b. Accumulated waste assessment

7. Impediments to best practices.

9. Diverson Methods and Programs

11. Obtain Input from Residents and Businesses

a. Expectationsfor the type of service and
its frequency.

b.  Willingness to co-operate in planning
and implementation of improved
service.

c. Ability and willingness to pay for
improved service.

Step 2: Establish Program and Service Goals

1. Coallection system planning guiddines:
a. Collection is complex and costly
b. Thereisno one solution
c. Must baance service with ability and
willingness to pay

e. Compostion
f. Dendty

6. Environmenta, health and safety impacts

8. Callection Service:

Management and administration
Collection practices
Operational performance
Environmenta performance
Financing methods and codts.

PO T

10. Digposd Facilities:
a. Expected life (years)
b. Operational impacts on collection
equipment
c. Compliance with regulations
d. Cost

2. Typica public gods.

Convenient point of collection
Service reiability

Enforcement of applicable laws
Improved public avareness and
behavior

Adequate and sustainable funding
Monitoring of the service provider

g. Equity of costs and benefits received.

cooo

)

Step 3: Identify Optionsfor Improving Collection Service

1. Point of collection
3. Handling of recyclable materias
5. Collection frequency

2. Materiasto be collected
4. Method of collection
6. Service provider.

Step 4. Evaluate Potentially Viable Collection System Options

1. Evauate applicability of strategic element
options.

3. Deveop preliminary cost estimates for each
scenario.

2. Formulate potentidly viable system
scenarios.

4. Evauate applicability of strategic element
options.
a. Point of collection



5.
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Evduation criteria

Compliance with laws and ordinances
Cost effectiveness

Health/Safety

Environmental compatibility
Effectiveness

Public acceptance

Efficiency

Method of collection:

a. Manud collection

b. Semi-automated collection
c. Automated collection

@00 oT

Storage container type:

a. Pladtic bags

b. Meta aor plastic rigid containers
c. Roallout carts

d. Large meta or plactic bins

Formulate potentialy viable system
scenarios.

Use data from operational experience and
assessment of existing collection system.

10.

Step 5: Select the Preferred Collection System

1

2
3.
4

Solicit stakeholder input.

Materials to be collected
Method of collection
Storage container type
Frequency of collection

Point of collection options:
a. At thedoor

b. At thebuilding

c. Waste pooling Sites

Pooo

Materias to be collected:

a. Bulky wastes

b. Construction and demoalition wastes
(C&D)

c. Yard wastes

Collection frequency:

a. Twice weekly

b. Threetimesweekly

Cc. Sixtimesweekly

d. Daily (seven times weekly)

. Develop preliminary cost estimates for each

scenario.

Compare cost of each scenario with ability to pay.

Make final decisions regarding strategic service eements and service provider.
Make fina dtrategic decisions.

a. Point of collection

b. Materiasto be collected

c. Storage container type

d. Method of collection

e. Fregquency of collection

f. Service provider.

Step 6: Implement the Selected Program
1. Develop apublic awareness and communication program.

2. Establish the Program Funding Mechanism.

a. Decide who will pay for waste collection service.

b. Decide how the money will be collected.
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Annex F

Sustainable Solid Waste Management Practices Summary

F.1 Sustainability

In evauating current and proposed solid waste management practices and technical options,
planners in developing countries must work to identify sound practices that should be
goplied to the specific conditions that exist in Indonesian rurd and urban communities
There are a number of factors that must be consdered to determine what defines sound
practices in solid waste management in developing countries.

In a gened sense, a successful municipd s0lid waste management  practice will  be
sustainable so that it can continue to exis beyond its initid implementation. There are
many cases throughout the world where the availability of new equipment (such as wade
collection vehicles) or the inddlation of new processing facilities (such as compost plants)
did not fulfill expectations created a the time that the new sysems were put into place.
Insufficient indtitutiond or financid cgpacity can lead to a gStuation where a new solid
waste management asset cannot be operated, maintained, or managed successfully in a
sudanable manner. This is particulaly the case in countries where donor-supplied
equipment and facilities are put into place without the proper consideration of what it takes
to keep the systems operable and efficient for ther full technica life expectancy. System
falures ae common when a strong dependency is created on the donor process without
edablishing the &bility to locdly finance additiond equipment and facilities required to
eventually replace donor systems.

As a reault of the emerging perception that a sound inditutiond and financid foundetion
has to exist to support the implementation of new systems and equipment, current practices
in Indonesa must be evduated to define a beginning point for any recommendations of the
technicad options available to improve solid waste management. This review of current
practices must range from the actions undertaken by resdents to minimize the amount of
solid waste sent to the find processng and disposd facilities managed by local government.
This definition of a comprehensive sarting point isimportant for anumber of reasons:

1. Successful solid waste management requires an integrated view of dl practices utilized
in handling the municipd solid waste stream. Any process involved in the management
of the waste dream has an impact on other processes within the same integrated
program. For example, the levd of formd or informa recyding can have a mgor
impact on the feasibility or performance of incineration or composting plants.

2. The work required to implement effective solid waste management in tota is often
daunting. A correct identification and definition of current practices and deficiencies
from a sound practice sandpoint can help to desgn a development or process
enhancement that begins to show progress soon after it has begun. As is often the case in
deding with complex issues such as solid waste management, progress fuels the ability
to achieve further progress so tha a resolution momentum is edablished, ultimatey
leading to effective waste management practices.

3. In many countries, the “solid waste problem” is made up of many facets and camot be
solved without addressng root issues including the generation of solid waste as well as
the means of its collection, processng and disposd. While the inddlaion of a new
technology such as compost or incineration plant can be an important part of the
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ultimate waste management system, it usudly will not solve dl of the problems that
must be addressed in developing an effective overdl program.

Given the complexity of deding with mogt solid waste problems in trangtional economies,
there must be basc “drivers’ that create implementation momentum for solving the overdl
problems. These generdly include:

1. The social-needs driver is believed to be in place in Indonesa dnce it is generdly
accepted that there are solid waste problems to be addressed. However, for ultimate
success, progress must be sudained through wel-defined regulatory or economic
drivers.

2. Through a regulatory driver, enforcegble laws and regulations must exist to mantan
ressonable standards. This must be accompanied with the ability and willingness to
enforce standards on both a nationa and locdl leve.

3. In industridized countries, the economic driver has helped to develop many effective
means of so0lid waste management by providing lower costs than would be experienced
in competing technologies. Increased regulation generdly leads to increased codt. In
turn, increased cost leads to the effectiveness of the economic driver through the
dimulation of technologies and systems that are amed a mesting applicable regulations
while keegping overd| cogts of solid waste management a aminimum.

Solid waste planners must evduate the technica options avalable for solid wadte

management in Indonesa by placing each possble option to the tet of dementary
questions important to establishing the solid waste management option’s sustainability.

Is the practice technically feasible and appropriate for the needs of the area, given the
financia and human resources available?

Is the practice the most cost-€effective option available?

Wha are the environmental benefits and cost of the practice when compared to the
ramifications of the current practice?

How will the proposed practice affect the socid welfare of dl people (forma and
informa) currently involved in solid waste management or living in proximity to a
planned facility such as anew disposd area?

Can the practice or system be sustaned given the existing inditutiona framework
avalable in the aregd? If not, what inditutiond <trengthening is required to maintan
progress and sustain the sound practice?

Can the private sector and/or NGOs play a role or teke the lead in indituting or
maintaining the practice?

There is condderable worldwide experience avalable by which sound practices of solid
waste management can be defined. The exiging solid waste management conditions in
Indonesia are not unique. In many aess, effective collection is difficult to achieve in low-
income areas because of physica condraints or the inability of resdents of those aress to
pay for effective waste management services. In some countries, a strong informa sector
exigs which ggnificantly influences solid waste management practices and options in the
area. Unfortunatdy, the postive influence of the sgnificant recyding and reuse that results
from the actions of the informa sector is often offset by the hedth and safety issues that
they are exposed to in accomplishing the informa recycling. Also, there is generdly less
control over the actions of the informa sector and it often contributes to overdl littering.
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The evaduation of the solid waste management conditions to define sound practices involves
the invedtigation of a number of factors including:

1. Availahility of financia resources to implement new or enhanced processes

2. Leved of economic development in the area of evauation including reaive cogt of
resources (capital, labor, etc.)

3. Levd of technologica development (availability of loca equipment and services, €c.)

4. Levd of human resource deveopment in the municipad solid wage fidd (trained and
competent technicians, managers, etc.) and in society in generd (effective labor, etc.)

5. Physcd conditions of collection areas including residences, container locations, access
roads, etc.)

6. Physicd conditions of disposd aeas such as topography, soil characteridtics,
hydrogeology and the type/proximity of water bodies.

7. Gened dimate conditions that may influence sysem desgn features (temperature,
rainfal, prevailing winds, etc.)

8. Specific environmenta sengtivities of the region such as the extent of ar pollution or
the condition of water bodies near disposal aress, €tc.

9. Solid waste characterisics including compostion, dendty, moisture content,
combudtibility, recyclable content, and the incluson of hazardous or biomedicd waste
in the municipa solid waste stream.

10. Demographic and geogrephic characteristics such as dze, population dendty, and
infrastructure development, politica jurisdictions, waste shed definitions

11. Degree to which solid waste management decisons ae condrained by poalitica
consderations and the nature of those condraints

12. Exigence or effectiveness of regulatory laws and enforcement

13. Policy initigtives tha may exis or ae under devdopment tha will influence the
development of an effective solid waste management system

14. Socid and culturd practices
15. Extent of informd practices

The intent of the proposad feashility study is to assgt in the identification of severd of the
above factors that are key to the definition of sustainable and effective solid waste
management practices for local communitiesin Indonesia.

Solid waste planners must clearly recognize that there are mgor differences in the manner
in which solid waste is managed in indudrid and deveoping/trandtiond countries. These
differences account for the dissmilarity in the properties of the municipd solid waste
dream a vaious points in the management cyde. This difference becomes important in
recognizing that many of the sysems that have been implemented in indudridized
countries may not be gpplicable to Ivorian communities. This undersanding is dso
fundamentd to defining sound practices gpplicable to Indonesia.

F.2 Integration

Often times, a specific sysem or practice is recommended as the preferred solution to a
solid waste management problem. While such proposds may be practicd in addressing a
specific need, there are examples across the world where high technology systems were
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inddled that have had minima influence on the root issues of the problem. Because of this,
many successful solid waste planners argue that an effective solid waste system requires
integration of al aspects of the problem, as well as thorough condderation of dl potentid
solutions.

In indugtridized countries with well developed solid waste management standards, the term
“Integrated Solid Waste Management” has meant the use of gppropriate technologies and
procedures in the various dements of an effective solid waste management program aimed
a defining the ultimate dispostion of
the solid waste stream. An integrated
slid waste management system may
prioritize its wade management
options according to waste
minimization, materids
recovery/recycling, composting,
incneration, and  landfilling. The
shemdtic shown in  Fgue F.1
illugtrates the generd hierachy of
slid waste management choices
commonly accepted throughout the

HIERARCHY OF world in the definition of integreted
SOLID WASTE MANAGEMENT ALTERNATIVES solid waste management. The
schematic  shows the  genedly
preferred approaches to treating and

disposing of municipd solid waste.

For the sake of this definition of sound practice, our definition of Integrated Solid Waste
Management includes:

1. Source Reduction - Through source reduction, the tota amount of municipd solid
waste requiring management can be reduced through direct reuse of materids by the
generators or by the dteration of packaging or purchasng practices influencing the
amount of solid waste generated. Source reduction prevents the solid waste materias
from formdly entering the solid waste stream. Waste minimization or source reduction
focuses on reducing the quantity and potentid toxicity of solid waste destined for the
landfill. This mears less materid to be handled throughout the system with lessrisk.

2. Recycle/Reuse — After maerid has entered the solid waste management stream,
various components can be separated for reuse or for development of new products. In
many countries this is accomplished through 1) source separation where components of
the waste stream are kept separate by the generator and collected independently or 2)
through separation after the mixed solid waste enters the solid waste stream. This latter
process is often accomplished by the informa sector. This levd of the preferentid
hierarchy aso includes composting on both a smdl and large scde. Materids recovery
and recycling reduces the amount of material to be disposed of and, as a result, extends
the life of the landfill. It aso provides the additiond benefit of reducing the
consumption of raw maerids. Compogting diverts organic matter from the landfill. This
can reduce gas and leachate risks at the landfill and extend the life of the facility.

3. Incineration/Waste-to-Energy — From a solid waste management perspective, this is
consdered a means of volume reduction before find digposd. In many indudriaized
countries, the use of incineration in s0lid waste management has diminished greatly in
recent years because of the concern about hedth effects associated with ar emissons
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and resdue management and overal cost of such systems when compared with other
management aternatives.

4. Landfill Disposal — Environmentally sound solid wagte disposd mugt be part of any
effective s0lid wase management program. In mogt indudrialized countries, this is the
waste management process of last resort where dl other dements of the integrated
management approach are amed & minimizing the quantity of municipd olid waste
ultimately requiring disposd. There are no currently available solid waste management
techniques that will result in a complete diminaion of the need for environmentaly
sound landfills.

Although not gpedificdly shown in this dassic hirarchy of solid waste management
options, collection and transport play a mgor role in the overal effectiveness of any
integrated solid waste management program. This is particulaly the case in trandtiond
countries where that solid waste stream is subject to sgnificant informa activity induding
recycling and composgting. For that reason, collection and transport issues must be closdy
investigated to determine ther effect on the perception of a solid waste program and to
evauate the effect that these issueswill have on processing and disposa options.

RTI's work in Manado has been based on the world-wide experience that defines what
sound practices are avallable for use in Indonesa. Some of these sound practices are defined
in greater detall beow. This information is intended to provide a technicd and experience
framework to the various recommendations that have been included in the project work and
to the implementation processes described in this workshop.

F.3 Sound Practices - Source Reduction

There are a number of source reduction processes that are generally considered to be sound
practice. Logicdly, the proper darting point for addressng any solid waste management
Issue is the reduction of the amount of solid waste that must be collected and disposed of.
Generdly, actions amed a source reduction occur a both nationd and loca levels. Some
netiond efforts can include:

1. Promotion of programs increesng environmentd and, paticulaly, solid wase
management awareness.

2. Promotion of sound packaging approaches aimed at reducing the solid waste tha
remains after consumer use.

3. The promotion of programs that enhance producer respongbility for post-consumer
waste derived from their products.

Loca source-reduction efforts can include:

1. Promotion of loca programs increasing public avareness of solid waste management
ISSues.

2. Political pressure on nationd efforts aimed at influencing packaging practices.

3. Promotion and support of any program that diverts recyclable or reusable components
from the waste stream prior to find digposd.

Since such efforts may eventualy decrease the amount of solid waste to be managed, they
should continue on dl levels of government.

F.4 Sound Practices — Waste Reduction

The manner and extent of waste reduction strongly influences the solid waste management
choices that are appropriate for Ivorian communities. This is particularly the case in
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congdering high technology approaches such as mechanized composting and waste-to-
energy systems.

In countries with trangtiond economies, the leve of repair and reuse, as well as the sde
and gift of used goods will be found to a grester extent in low income rather than higher
income aeas. Generdly, this is driven by scarcity and frugd vadues associated with low
income. This generd practice can be expected to continue until overdl standards of living
increase.

S0 long as the informd and formd processes for diminating non-organic fractions from the
waste stream can be brought into control, a sound practice for locad governments in
trangtiond countries is to emphasize the diverson of organic materid from the wadte
dream to smdl to moderate scale composting systems. The high percentage of the organic
fraction provides the grestest opportunity for diverson from disposa facilities. However,
the means by which this diverson occurs will be important in determining the quaity of the
compost derived.

Based on obsarvations during the work in a number of developing countries, recycling
occurs at three points in the solid waste management system. Initid recyding begins with
scavengers who remove materids from containers or waste piles on the dreet before
collection. The second level occurs on the collection trucks. Collection workers remove
materias as they are collecting the waste. Materias are placed in sacks, boxes or wherever
convenient on the collection truck. In some cases, each worker on the truck had his own
materid sacks, 0 that the trucks had as many as 15 individud sacks holding materias.
Unfortunately, this second leve of recycling can impact collection efficiency.

The third level of recycling is a the landfill. Materids are removed from wade that is
dumped in the landfill by scavengers who work in very poor conditions generdly at
condderable risk. Many of the people live a the landfill or in nearby shanty towns. In larger
landfills, scavengers ae a mgor problem and hinder proper landfill operation. The
recovered materias are obvioudy dirty and of a lower quality than those removed earlier in
the system. Pladtic bottles recycled from the landfill yied a lower price because they must
be washed before the market will accept them. Due to the negative impacts of having
recycling occur a the landfill, it is dedrable to shift recycling toward the generation and
callection end of the system and away from the landfill.

After the initid remova of the materids, they are sold and processed through a series of
processors. Generaly, paper and cardboard are baled by hand and transported to markets,
some at a considerable distance.

F.5 Sound Practice — Collection and Transfer

Collection and trandfer is that pat of a solid waste management system that is most visble
to the public in any urban area. It dso accounts for a sgnificant portion of the cost for
municipd solid waste management. In indudtridized countries, collection cods range from
60 to 70% of the total cost; while developing or trangtiona countries spend from 70 to 90%
of the totd cost of solid waste management. While the percentage of total cost dlocation to
collection is higher in trangtiond countries, this does not mean tha a collection sysem is
more efficient. Typicdly, the sarvice is inefficent snce workers are often unmotivated,
untrained and insufficiently compensated. In addition, collection is often caried out using
obsolete equipment that is not well maintained. Typicdly, the leve of service is determined
by the stature of the collection area where poor aress receive a lower level of service. The
high percentage of cost alocation for collection is aso affected by the frequency of
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collection. In developing and trandtiond countries, collection of solid waste can occur
frequently, in some cases dally.

Sound practices include the use of compactor trucks and other such vehides specificaly
designed for the collection of solid waste. Non-compactor trucks are also used to collect
solid waste. Some communities provide collection through a container-based system where
solid waste receptacles are placed at strategic locations br receipt of waste from generators
and eventud pick up by the community or a private contractor. The type of equipment used
for collection is afunction of anumber of factors including:

The cost of labor and services
The nature of collection routes (street widths, etc.)
Higtorical practices
Recycdling practices
F.6 Sound Practice - Composting

Composting solid waste for agriculture is an important solid waste management process in
many countries. This is paticularly true in some areas of the world where composting has
been used for generations. There are many successful amdl and medium-9zed composting
ingdlations that are functioning successfully in countries such as China and India
Unfortunately, there are aso examples of many atempts a edtablishing composting in
developing or trangtiond countries that have faled. This is particulaly the case where
large mixed waste compost plants have been constructed. Common reasons for such failures
have included:

1. Economic Failure - In some cases, there has been an inability to secure sufficient
waste to process as a result of the competing costs of disposal dternatives. Compost
plants have aso falled as a result of an inability to market end-product compost. This is
often a function of agriculturd practices in the region where the compost is produced.
These practices will determine the externd demand to use the materid as a soil
conditioner. Experience across the world has shown that compost marketing works best
when:

The available markets are near the source of production
The compost producers are willing to transport it to the consumers

The compost is priced below other commercidly available soil conditioners or given
away to the consumers.

2. Technical Failure — Some of the world-wide composting failures have been due to
technica issues. Technicd failures can include:

Falure of the mechanicd pre-processng sysems used to condition the solid waste
for composing,

Falure of the biologicd process as a result of not controlling the parameters
(moisture content, carbon/nitrogen ratio, etc.) required for effective compost
production

Insufficient organic content to support the process.

The compost sysems that have generdly been effective across the world are those that
focus on the use of source-separated materias that are high in aganic content. Examples of
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such materids include animd and vegetable waste. Generdly, successful compogt facilities
in developing and trangtiona countries have the following features:

The materia processed must be compostable in order to produce a marketable product.

Mechanica pre-processng of mixed solid wadgte is difficult and, in most cases, has not
been successful.

Manua pre-processng has been successful in smdl to medium applications for highly
compostable waste streams.

Economic factors such as competing disposa costs, markets, and materid recovery
costs support the ongoing supply of compostable materia to the compost facility.

Composting is a specidized process requiring a good underganding of the materids being
composted and the composting process. Compogting is gaining in popularity in the United
States and Europe. The driving force behind this trend is the increesing cost of landfilling.
In Indonesa, landfill cogts should reman low, wdl bdow the cost of producing compost.
However, the same conditions that favor landfilling, dry climate and impermegble soils, dso
make compost a vauable product. The god should be to find a cost effective compost
process tha results in costs smilar if not less than landfilling and low enough to attract an
agriculturd market.

F.7 Sound Practice — Incineration

From a solid waste management perspective, the primary benefit of incineration is the
volume (up to 90%) and weight (up to 70%) reduction of the solid wagte that is incinerated.
In the United States and the EU, this has been an important factor in developing such
facilities because of the scarcity of landfill space. In areas where landfill space is scarce, the
cost of disposa has usudly been sufficiently high to support the high costs of contemporary
waste-to-energy facilities. There are very few incineration facilities that have been build in
the last 25 years that were not desgned as energy recovery facilities. In addition to the
benefit of deriving energy from the combugtion process, a waste-to-energy fadlity dlows
combustion gases to be cooled (as the recovered energy is extracted from the combustion
gases) S0 that the gases can be effectively trested by the extensve air pollution control
systems currently required by law in most industridized countries. In most countries where
incinerators have been developed, increesng concern with ar emissons has led to fewer
and fewer such facilities under planning and devel opment.

There are a number of factors that must be considered in evauating the ptentia of waste-
to-energy fadilities in deveoping or trangtiond countries. The high capitd and operaing
costs associated with such facilities must be offset by the disposa fees that can be charged
and the energy revenues that can be derived from the sde of eectricity or process steam.
Therefore, the prevailing cost of landfill digposd in any area and the cost of power are very
important in determining the economic fesgbility of wedte-to-energy facilities. Some of the
maor factors that must be consdered in determining the feesbility of condtructing waste-
to-energy fadilities in developing or trangtiona countries include:

Landfill costs are often low in developing and trandtiond countries However, the
increesing complexity of landfill operations may provide sufficient incentive in the
future to seek to reduce the amount of solid waste that will utimately require disposd.

The cost of power may affect the feadhility of waste-to-energy facilities snce it is not
likdy that thee fadlities will derive unit revenue from sdling dectricity that is
sgnificantly higher than the rate & which it is sold to consumers.
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Municipd solid waste in developing and trandtiond countries usudly has a higher levd
of organic waste with resulting higher moisture content. This may lead to a lequirement
that more supplementary fud (oil or naurd gas) is used to mantan the combugion
process. In such facilities in North America and Europe, the high content of combustible
non-organic components (and resulting decreased moisture content) dlows the facilities
to auto-combust (the ability to mantan combudion without the addition of
supplementary fuels) the solid waste materid burned. Increased use of supplementary
fud to burn high-organic waste increases the operationd costs of such fadlities. The
solid waste compogition and its variaion must be closdly evauated to determine the
feadbility of any waste-to-energy applications in Indonesa.

Many formd and informad wadte reduction efforts will have an effect on the extent of
combugtibles in the municipd solid wase dream. In one case, the removd of
combustible materids such as paper, cardboard, and plastic may reduce the caoric vaue
of the solid wagte while the removd of non-combudibles such as metd and glass will
have the opposte effect. The effect of these programs must be evaduated closdy to
determine their effect.

The operation of technicdly complex systems such as waste-to-energy fadlities requires
the services of highly specidized personnd who are properly trained to assure that the
faclities are operated in an environmentaly sound and cost effective manner. Such
personne are not always readily avallable in developing or trangtiond countries.

In most countries where energy recovery incinerators have been built, the private sector has
taken a mgor role in developing these projects. A waste-to-energy facility must be operated
as a conventiond power plant with a focus on the production of derived energy rather than
on the disposa of solid waste. In the case of successful waste-to-energy fadlities, the solid
wadte is congdered as a fuel with properties that are not as homogeneous as those normaly
encountered in using conventiond organic fuels such as cod, oil or naturd ges.

Incineration is only a sound management practice under particular conditions. At present,
these generdly do not occur in solid waste management programs with limited capitd and
technical resources.

F.8 Sound Practices — Landfill

Landfills are an indispensable pat of any effective solid waste management program. This
is the case no matter how effective solid waste recovery or processing is. The most efficient
waste reduction, compost or wadte-to-energy will leave some resduds that must be
disposed of in landfills Current practices in developing and trangtional countries have
ranged from uncontrolled open dumps to secure landfills depending of the particular
circumstances in eech locale.

There is a broad range between the technicd and desgn dandards that exist for
indudtridlized country landfills such as those in the U.S. and the EU. and the current
disposd dtes in many lvorian communities. Sound disposal practice in Indonesia will not
necessarily replicate U.S/E.U. standards. However, it should include the development and
operation of controlled landfills that take into congderation Ste festures amed a mitigating
environmenta  effects. To accomplish this, operationa procedures must be used that are
amed at the safe digposd of solid waste in a contr olled manner.

Disposd |andfills throughout the world can be grouped into three generd categories:
Open dumps
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Controlled dumps

Secure landfills

Digposal fadilities in developing countries most often fal somewhere between open dumps
and controlled dumps. Uncontrolled, open dumps are not a sound practice, but controlled
dumps and secure landfills can provide effective disposal of solid waste within reasonable
dandards of performance and environmenta protection. In addition, countries with well-
developed landfill standards have gone through a gradud technology evolution to reaching
their current regulatory requirements. While countries with emerging standards can learn
from the process of landfill standard evolution in other countries, a gradud pace of
improvement may be warranted because of the extent of change required and the limited
resources available to accomplish that change.

Open dumps have the lowest initid capitd investment and operating cost of the three basic
types of landfills. Many open dumps sart as controlled dumps and degrade due to lack of
management and other resources. Due to the low initid costs of open dumps, and lack of
expertise and equipment, these degraded sSites are common in developing countries. They
pose sgnificant risks to human hedth and the environment, especidly as municipd solid
waste becomes more dangerous through the introduction of indudtrid-based materids as
industry is developed in a community. (Fundamental to landfill consderations is the rdative
mobility of pollutants as they flow through the soil to pollute groundwater and, ultimately,
groundwater use points such as wells. Organic chemicds often associated with industria
waste have been found to be the most mobile of pollutants escaping from unlined landfills.)

While open dumping is not generaly consdered to be sound practice, it may be acceptable
for very poor countries where cities are near deserts such as some areas of North Africa and
the Middle East. Managers are often compeled to close open dumps and construct
controlled landfills as is the case in a number of the prototype communities. However, the
impact and redity of inadequate financia, technica and managerid resources means that an
atempt to change open dumping practices and gradudly upgrade existing dtes is often
warranted. Section 8 of the manua presents the criteria for establishing a landfill operations
plan. While a good operations plan is necessary for any new landfill fadlity, the criteria can
aso apply to the upgrade of existing Sites to controlled operations.

Effective landfills require active management where dl functions ae controlled by
dedicated gaff and managers responsble for al activities a the landfills. Observetions & a
number of the prototype community landfills indicate that many of the dtes are not actively
managed through full-time dedicated daffs who work a the fadlity during dl hours of
operations.

Based on worldwide experience, there are a number of sound practices that have been
defined for controlled and secure landfills, including:

L eachate management and environmental impact minimization
Gas management and risk reduction

Access security

Record keeping to document operations

Waste compaction and daily cover

Documented and effective operating procedures, and worker training and safety
programs
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Egtablishment and maintenance of good community relations
Closure and post-closure planning

The fdllowing information defines what generdly accepted sound practice in some of the
above criteria

Leachate Management - Leschate management is a key dement in landfill desgn and
operation. The naturd decompostion of municipd solid waste, in combination with ran
infiltration into the landfill Ste, causes contaminants to leach and flow toward the bottom of
the landfill where it can enter the soil beneath the waste accumulation. The wetter the
climate, the greater the potentid risks of groundwater and surface water contamination from
the landfill since the contact between water and solid waste is increased.

Since leachate can be expected to be generated in any landfill setting, the characteritics of
the soils directly beneath the landfill are extremey important Low impermegble soils such
as clay or Slt can be moderatdly effective in tregting leachate through a process called
“natural atenuation”. As leachate flows through soil, physica and chemica processes hep
to treat the leachate. Natura attenuation processes are minimdly effective in permegble
soils such as sand.

A secure landfill contains engineering features such as impermesble lings to dlow the
collection of dl leachate and prevent the release of pollutants to the environment. Natura
materids such as clay or gynthetic materids such as high-density polyethylene sheets are
often used to line the bottom and ddes of landfills. The desgn standard in indudtriaized
countries such as the U.S. and the countries of the E.U. have adopted a composte liner
standard where both recompacted clay and a synthetic liner are used together.

To minimize the production of leachate, cover materia should be applied a the end of each
day tha the landfill is operated. When a landfill is closed, a find cover is applied to isolate
the solid waste from further contact with precipitation and to minimize the production of
leachate after closure.

In lined landfills, leechate is retained by the liner and removed by a leachate collection
sysem which is inddled aove the liner. This sysem is important in not dlowing the
leachate to build-up over the liner to increase the potentid of leskage through the liner. The
system usualy conssts of a perforated piping syssem which collects the leachate and dlows
it to be transported to agorage tank or a trestment facility tank. Periodically, leachate must
be removed from the storage tank and treated or disposed of. The most common leachate
management methods are: discharge to a wastewater trestment plant, on-gSte treatment
followed by dscharge to sewerage or surface water (depending on the quality of the treated
leachate), and recirculaion back into the landfill. All of these options generdly require a
pumping system.

The date-of-the-art liners and leachate collection sysems described above are often too
expendve for many developing countries. There are a few leachate management practices
that are much chegper and may be practica in some Stuations.

Municipd solid wade in an area with low ranfal can be patidly dried a transfer
dations (if they exigs as pat of the solid waste collection/transfer system prior to
landfilling). Thiswill reduce the leachate produced at the landfill.

For areas where pre-drying is impracticad or where the soils are permeable (and where
leachate runoff would therefore be a mgor problem), it may be necessary to dSte a
landfill in an area with a steeper grade than would otherwise be chosen. In conjunction
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with a wdl-digtributed leachate collection system, this can reduce the dangers of
groundwater contamination. The actuad grade required would depend on the hydraulic
conductivity of the soil, the dability of the graded surface, and other Ste-specific
enginering condiderations. The use of Stegper grades, dong with the denser placement
of leachate collection pipes, will add to the cost of a landfill. However, these changes
may be far less expensdve than congructing effective liners.

To avoid the initid cost and ongoing mantenance requirements of pumping leachate,
leachate can be collected in a lined holding pond that is congtructed downhill from the
landfill. In this impoundment, the leachate could be dlowed to evgporate as much as

possible.

Landfill Gas - Landfill gas will be generated as solid waste decomposes. The amount and
chemicd characteridtics of landfill gas is a function of the type of solid waste placed in the
landfill and the chemicd/biologica conditions maintained in the mass of solid waste in the
landfill. Landfill gas is primarily a mixture of methane and carbon dioxide produced by the
decompodtion of the organic maiter in the municipd solid wagte. Landfill gas (methane) is
highly flammable and poses a risk of exploson on and off ste Landfill gas can migrate
through soil as the pressure increases in the landfill due to gas buildup.

Gas management is generdly required a secure landfills as the accumulation of solid waste
placed in the landfill increases. At controlled dumps, there should a least be gas monitoring
to determine if dangerous amounts of gas are being relessed and migrating to locations
whereit can cause problems.

A low-cogt desgn to handle landfill gas conssts of buried vertica perforated pipes, using
the naturd pressure of the gas to collect and vent a the surface. This is cdled a passve
collection sysem. More codly active collection sysems utilize a buried network of pipes
and pumping to collect the gas for flaring or combustion to generate dectricity. There are
generd conditions tha should exig to judify the capture and use of landfill ges
Fundamenta to dl this is the fact that there needs to be sufficient landfill gas avalable to
judify the expenditure of ingdling an active gas sysem where the gas is captures for its
energy vadue. This genedly requires that a landfill hes a least 1,000,000 tonnes of solid
wadte in place to generate sufficient ges.

Access Security - Landfill access features such as fences and berms should be designed to
restrict unauthorized access to the landfill and to keep out sray animds. Idedly, a fence,
wal or vegetative hedge should be planted dong the perimeter of the dte. Such Sructures
can aso asss in catching paper or plastic materias that become arborne because of windy
conditions.

A daffed gate should be the point of entry to the facility for vehicles and any waste pickers.
Idedlly, the gate should be equipped with scaes for the weighing of vehicles as they enter
and exit the fadlity. This provides a record of the tonnage of materid entering the facility.
Weigh scdes are an essentid element of a sound municipa solid waste management system
gnce they provide criticd information for planning purposes and for operationd
management of collection vehicles. However, as is the case throughout the world, the sze
of the landfill may determine the economic ability to support the indalation of festures
such as truck scales. In the case of the smal to moderately-sized controlled dump (less than
200 tons per day), cdibrated tables of weight-to-volume for ddivery vehicles may be used
to provide an estimate of the quantity of materids brought to the disposd aea Some
monitoring of the amount received is a crucid sound practice since it provides important
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information both to monitor the performance of the fadility, to monitor the efficiency of the
collection system and to plan future solid waste management practices.

Work Face Operations - It is ussful to define and illusrate some common terms when
discussing landfill operations.

A cell is the basc unit by which a landfill is developed. It is the generd area where
incoming wade is off-loaded from trucks, spread, compacted and covered. A basic cel
condsts of a base of synthetic or soil liner, compacted municipa solid waste and a
compacted cover layer of soil. Celsrange in height from two to three meters. Specid cells
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Figure F.1- Typical Landfill Lift Structure

in the landfill may be reserved for materids such as medicd waste or condruction and
demoalition debris. The dimensions of a cdl depend on 1) the type of equipment being used
to deliver, place and compact the solid waste and 2) the dimensions of the overdl Ste,

A lift is the completed layer of compacted waste in the cell. Municipad solid waste is laid
down in rows 25 to 75 centimeters thick. This layer is then compacted either by multiple
passes of a manud roller or a mechanica compactor. A second layer of waste is then spread
upon the firg and subsequently compacted. The process is continued until the desired height
of the lift is attained. As noted above, this ranges from two to three meters. The completed
lift is covered with a layer of soil that is 15 to 30 centimeters thick when compacted. This
layer of cover is cdled intermediate cover. This completed lift and cover materid conditute
a cdl. Compaction increases the capacity of the landfill. Mechanicad compactors achieve
densties of 500-900 kilograms per cubic meter. However, smdler landfills in developing
countries may not be able to afford solid waste compactors. Other equipment such as rollers
or bulldozers may be used for this purpose. There will generdly not achieve the compaction
dengties of compactors.

The working face is the length and width of the row in which the waste is being deposited.
The overdl intent of controlled operaions should be to keep the overal sze of the work
face a a minimum. This will hep to decrease overdl costs and incresse the ability to
control environmenta effects.

As illugraed in Fgure F.2, some landfills use multiple lifts. Thus, when one cdl is
completed, another is placed above it. This second leve of cdls is not begun until the firgt
leve is filled with cdls a the same leve. It is cusomary to dack cdls into a find pyramidd
dructure. The find cdl in the stack is covered with soil that is 60 centimeters thick when
compacted. When stacked cells are employed, the find dope should be chosen to facilitate
the runoff of precipitation while ensuring the gability of the dructure. Examples of such a
design from the prototype communities will be presented later in this manud.
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To the degree possible, ddivered solid waste should be dropped off at the working cdl or
work face. This requires the congtruction and maintenance of access roads to work face
locations within the dte. If this is not possble, tipping should occur close to the gate area
and the load transported to the working cell by ongte vehicles or carts. In any case, the
tipping and cdl process must be activdy manages if the cdl condruction is to be
maintained & its smdles gze. This is an extremdy important dement in operating effective
landfill operations irrespective of the dze of the facility. Observations a the prototype
community disposd aeass have shown that a lack of tipping location control creates a
dtuation where waste becomes indiscriminately scettered throughout the disposal area with
no means for contralling its effects.

Materials Recovery at Disposal Sites - Materids sorting & a landfill can be dther an
informa process through the activity of scavengers or formd if materids are separated for
recovery or for composing. Generadly, sorting and recovery should occur in a designated
location away from the working cdl. This helps to diminate the basc safety conflict
between the operation of mechanized equipment and informa scavengers. Activities such as
recycling at the workface can work againgt the goa of keeping the workface area a a
minimum Sze

Access to a landfill should be redricted to trained personnd and municipa solid waste
haulers. Landfill operations and machinery can pose dangers to untrained persons. Where
waste picking is dlowed or difficult to prevent, the process should be controlled as much as
possble. If pickers neverthdess perdst a landfills, licensng and cooperation between
pickers and municipa daff can hep to minimize problems. Allowing pickers access to
secure fadllities, and providing basic hedth services such as vaccinations for infectious
diseases and tetanus, will reduce hedlth problems. This gpproach has been followed in cities
such as Bangkok, Cairo, and Seoul. Operating under a permit structure may provide greater
control of scavenger activity by providing greater accountability to the landfill operations
plan.

Congruction - While condruction is required for any new landfill Ste it can dso be
expected that condruction in some form will continue during the operation of the Ste. The
amount and type of condruction depends on the class of landfill and on physical conditions
at the ste. Congtruction will be required for:

Access roads

Erection of fences, gates, and the tipping area

Site preparation for the diverson of precipitation and the control of runoff
Ingtalation of the leachate and gas collection, treetment and monitoring systems
Adminidrative offices and other buildings a the facility

Preparation of the generd working area, including: land clearing, grading, and ex-
cavation

Ingtallation of liner

124



